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YOUR POULTRY AND 
LIVESTOCK FEEDS NEED 


Modern high-energy feeds nerd essential sulfur 
amino-acid, U.S.I. pt-Methionine. This vital mutrient 

helps your customers to get more economical production 

from their poultry and other livesto:. You get the top- 
quality, fully active amino-acid from US.L, pioneer ae 
producer of methionine. 


Quick overnight delivery of ».- Methionine is 
assured when you buy from U.S.1. Warehouse stocks 
in major feed manufacturing areas provide you with 
prompt service. Order today. 


For service and supply call U.S.1. 
at the nearest office below 


Atlanta: 2713 Springdale Road 
East Point, Georgia, POplar 6-8039 


Ac Baltimore: 200 East Joppa Road, VAlley 5-1141 
Boston: 150 Causeway Street, CApita! 7-8140 
oo Chicago: 624 S. Michigan Avenue, WAbash 2-1650 
ie Cincinnati: 3317 Glenmore Avenue, MOntana 2-1222 

Cleveland: Rockefeller Building, CHerry 1-0073 
Detroit: 1448 Wabash Avenue, WOodward 1-4220 a 
Kansas City, Mo.: 903 McGee Street, Victor 2-2413 . 
Los Angeles: 1901 West 8th Street, DUnkirk &-1423 
Louisville: 7th & Bernheim Lane, ME!lrose 6-2511 


Minneapolis: 2429 University Ave., S. £.. 
Federal 2-7311 


New Orleans: 708-9 Maritime Bidg., /Ackson 2-0521 
New York: 420 Lexington Avenue, OXford 7-0700 


Philadelphia: One Bala Ave., Bala Cynwyd, Pa. 
MOhawk 4-5110 


San Francisco: 220 Montgomery St., EXbrook 7-3250 
St. Lowis: 1401 Brentwood Bivd., WOod!and 1-4400 


USTRIAL CHEMICALS CO. 


99 Park Avenue, New York 16, N.Y. 


Also manvfacturers of Morra® pre-mix, sold only to 
authorized mixer-distributors for ruminant feeding. 
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PROGRESS OF XIIth WORLD’S POULTRY 
CONGRESS ARRANGEMENTS 


Although the XIIth World’s Poultry Congress will not be 
held until 1962, a Congress Executive Committee was ap- 
pointed in Australia some little time ago, together with appro- 
priate sub-committees. 

The Congress Executive Committee now reports that the 
following arrangements have already been made: 

Time: From August 10th to August 18th 1962—the jubi- 
lee year of the World’s Poultry Science Association. 

Place: Sydney. The Congress will probably be officially 
opened at the Town Hall, Sydney, on Saturday 10th August. 
Registration of the delegates will be effected on the same day 
at the Commemorative Building, Royal Agricultural Society’s 
Showground, Sydney. 

The “Showground” Sydney, is world famous and covers 
an area of 71 acres. It is proposed that the Commemorative 
Building shall be used as a Registration Centre and Exhibition 
Hall, with the adjoining Arts and Crafts Building as an over- 
flow for the exhibition and the lower floor as a lecture hall. 
Four other halls have been “booked” as additional lecture 
halls. 

A further Exhibition Hall will be utilized for a National 
Exhibit and two further halls for poultry exhibits. 

Parking for delegates to the Congress has been arranged 
inside the grounds for 3,000 cars and in an outside parking 
area for a further 15,000 cars. 

Membership Types and Fees: 
Fees have been determined as follows: 


Official delegates and Members . £5. 0. 0 
Fully paid members of the World’s Poultry Sikunal pd 
ciation will be entitled to a reduction of 20% of this fee) 
Wives of official delegates and members. é £3. 0. 0 
Copy of Congress proceedings £3. 0. 0 


Fees are payable in Australian Currency. 
Travel and Visas: 

Overseas members are advised to reserve passage by sea 
or air as early as possible. The Congress Executive cannot 
undertake to make travel arrangements for individual mem- 
bers, but Thomas Cook and Son, Pty. Ltd., have been appointed 
official travel agents for the Congress and the offices of this 
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firm throughout the world would be glad to make all arrange- 
ments. 
Publications and Official Languages: 

There will be two volumes of the Proceedings the first 
of which will contain the abstracts of all contributed Papers. 
Each abstract of not more than 300 words and without either 
illustrations or tables will be published in both official lang- 
uages—English and French. 

The second volume will contain the records of plenary 
sessions and the complete invited papers presented at the 
symposia. 

Accommodations : 

Thomas Cook & Son have made block bookings of hotel 
accommodation up to 2,000 rooms in city hotels—some in the 
city of Sydney, some at Kings Cross and others at Sydney’s 
famous beach resorts. All of the accommodations are within 
three miles of the Showground where the Congress will be 
held. 

Approximate hotel rates will be published later. In gen- 
eral however, the rates are slightly lower than equivalent hotel 
accommodation in Europe or the United States. 


(Photo by John Tanner. Courtesy of Australian News and Information Bureau) 
The curious rock formations called the THREE SISTERS, which 
rise to a height of 2985 ft. from the heavily timbered Jamieson Valley, 
Katoomba, are a scenic attraction in the Blue Mountains district of New 
South Wales, 68 miles west of Sydney, and 3,336 ft. above sea level. 
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SYDNEY—VENUE OF THE XIIth POULTRY CONGRESS 


The city of Sydney was founded by Governor Phillip when 
he formally took possession on 26th January, 1788, of what 
was then Sydney Cove. To-day, Sydney, capital of the State 
of New South Wales and the largest city in Australia with a 
population of over 2,000,000 has been chosen as the site of 
the World Poultry Science Association’s XIIth Congress to be 
held in August, 1962. 


(Photo by V. Gadsby. Courtesy of Australian News and Information Bureau) 


The Sydney Conservatorium of Music, set beside the Botanic Gardens, 
and built in 1818 as stabling quarters to Government House. In the 
background are Royal Australian Naval ships at Garden Island, naval 
headquarters and Captain Cook Dock, giant graving dock capable of 
accommodating a ship of 80,000 tons. 


Sydney, on the east coast of Australia, is on the same 
latitude as Durban in South Africa and Montevideo in South 
America. Spring commences in each August which is a month 
of mild temperatures ranging from the lowest recording of 
41° to 75° (Fahrenheit) with an average of approximately 
60°. Generally the days are mild and sunny with blue skies; 
rainfall during the month is low. 

Situated on Port Jackson which is acknowledged to be 
one of the finest harbours in the world, Sydney is a thriving 
modern city. Once through the entrance to the harbour, be- 
tween the North and South Heads, the suburban homes of 
the “Sydneysiders” are seen from the heights down to the 
water’s edge. Red tiled roofs and green trees are shown off 


(Courtesy of Australian News and (Photo by John Tanner, Courtesy of 
Information Bureau) Australian News and Information Burcauq 


(Left) The Sydney Harbour Bridge has a single span of 1,650 feet 
and carries two railway tracks, eight lanes for road traffic and a foot- 
path for pedestrians. It contains 52,000 tons of steel and was completed 
in 1982. 


(Right) Wynyard Street, Sydney, looking towards York. 


(Photo by W. Brindle. Courtesy of Australian News and Information Bureau) 
Homes of well-to-do Sydney people on Darling Point, between Rush- 


cutters Bay and Double Bay, on the southern side of Port Jackson, the 
harbour of Sydney, capital of New South Wales. 
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to great advantage against the bright blue waters of the 
harbour. At the city end of the harbour the bustling wharves 
seem overshadowed by the gigantic Harbour Bridge which 
spans the waters between the City and the Northern Suburbs. 


(Photo by John Tanner. Courtesy of Australian News and Information Bureau) 


Surf Carnival at Bondi Beach, one of the most popular of the numer- 
ous ocean beaches near Sydney, capital of New South Wales. 


The city and suburbs are well served by fast bus and 
train services including an underground train service linking 
the various parts of the city. The Northern Suburbs are linked 
by bus and train services to the Bridge and also a ferry serv- 
ice. Trams or street cars still run in some areas but these are 
lines superseded progressively by buses. 

Few cities in the world have the advantages of Sydney, 
where the citizens have within easy reach so many facilities 
for enjoying their leisure time. The Harbour provides every- 
thing necessary for yachting and fishing, while within short 
trips Sydney has the world famous surf beaches of Bondi, Coo- 
gee and Clovelly, and slightly further afield Manly, Palm 
Beach and Cronulla. For those who prefer the quieter waters 
there are Botany Bay and Port Hacking, both within twenty 
miles of the city itself. Forty miles inland from Sydney the 
Blue Mountains rise, amongst which are situated such beauty 
spots as Katoomba, Leura, Medlow Bath and Springwood. 
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Hotel accommodation in Sydney ranges from excellent to 
medium according to tariff. Generally speaking costs are 
lower than in most European and American cities. The Cong- 
ress Committee has block booked accommodations for 2,000 
delegates to the Conference and the bookings should provide 
for all tastes and purses. All hotels will be in reasonable dis- 
tance from the Royal Agricultural Society’s Showground. 

The “Showground” where the Congress will be staged is 
famous throughout Australia and is well known in some other 
parts of the world. It covers an area of 71 acres and is in 
fact a miniature city in itself. Its five main exhibition build- 
ings have a total area of 250,000 square feet. The Congress 
Club of which all delegates will be automatically members and 
special dining facilities will be located in the Showground 
itself. 


(Photo by John Needham. Courtesy of Australian News and Information Bureau) 


Two classical buildings span an entire block in busy George Street, 
Sydney, Australia’s largest city. St. Andrew’s Cathedral (left) is a 
revered example of church architecture. The Town Hall (right) repre- 
sents an era when embellishment was the style. 
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U. S. A. ORGANIZES 
CONGRESS PARTICIPATION COMMITTEE 


Plans for U.S. A. participation in the 12th World’s Cong- 
ress were initiated with an organization meeting on February 
13, 1960 in Kansas City, Missouri. The following Executive 
Committee was appointed: 

Chairman: Cliff D. Carpenter 
Vicechairmen: A. W. Brant and Hans Lineweaver 
Secretary: A. W. Jasper 
Treasurer: O. A. Hanke 

The various Committees and their personnel are as 
follows: 

Exhibits Papers 
Lee Campbell, Chairman H. R. Bird, Chairman 
Jacob Baurenfiend T. C. Byerly 
Lloyd Birchmeier E. M. Funk 
Robert L. Hogue J. Holmes Martin 
Edward Karpoff Fred Shultz 


Finance Publicity 
O. A. Hanke, Chairman Alfred Schwartz, Chairman 
International Trade Development A. William Jasper 
Joseph O. Parker, Chairman Hermon I. Miller 
G. E. Coleman J. D. Sykes 


David L. Hume Tours | 
Membership Harry Drews, Chairman 


M. C. Small, Chairman Lloyd H. Geil 
R. George Jaap M. Insko 
Don M. Turnbull D. C. Warren 
Alfred Van Wagenen 

L. A. Wilhelm 


The full Committee of 30 members will be known as the 
U. S. A. Participation Committee of the 12th World’s Poultry 
Congress. The next meeting of the entire Committee will be 
held during the American Poultry and Hatchery Federation 
Convention in Memphis, Tennessee, July 19-21. 


FIRST EUROPEAN POULTRY CONFERENCE 
November 15-18, 1960 
Utrecht, The Netherlands 
The First European Poultry Conference under the aus- 
pices of the World’s Poultry Science Association is being or- 
ganized by the Dutch Section. Further information may be 
obtained from Ir. P. Ubbels, Spelderholt 9, Beekbergen, 
Netherlands, who is secretary for the Organizing Committee. 
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WORLD TRADE IN POULTRY AND EGGS INCREASES 


(Reproduced from Foreign Agriculture Circular of February 7, 1960. 
Published by the U.S.A. Department of Agriculture, Washington, D.C.) 


World trade in poultry meat which made a spectacular 
gain, 21 percent, in 1958 over 1957, increased even more sharp- 
ly in 1959, judging by preliminary data from the 8 importing 
countries which take 85 to 90 percent of world shipments. 

Trade in shell eggs also increased in 1958 (about 8 percent 
over 1957), on the basis of imports by the 7 countries taking 
about 90 percent of the world exports. Trade in 1959 is ex- 
pected to show a further increase (6 to 8 percent) over 1958. 


POULTRY MEAT! 

World trade in poultry meat in 1959 increased sharply 
over the previous record established in 1958, according to pre- 
liminary indications. The exact increase is not yet known, 
since few data are available for the season of heaviest trade 
late in the year, but it is expected to be considerable. 

Based on complete data for 1958, the 8 countries which 
accounted for 85-90 percent of the world poultry trade in- 
creased imports by 21 percent over 1957. The combined im- 
ports into West Germany, Switzerland, the United Kingdom, 
Italy, Austria, Canada, Trinidad, and Hong Kong totaled 232.8 
million pounds in 1958 compared with 192.5 million in 1957. 
Of this group the 5 Western European countries together 
accounted for all of the increase and approximately 80 percent 
of total world trade in 1958. The increase in 1959 appears to be 
well distributed among most importing countries. 


IMPORTS 

West Germany, the market for at least half of world 
poultry exports, imported over 142 million pounds in 1958, up 
about 31 percent from 1957. Imports were somewhat greater 
in 1959, with preliminary data indicating an increase of 40 
percent or more. Most of the rise in 1958 came from the 
Netherlands and Denmark, the principal suppliers, and from 
Eastern Europe, notably Poland and Hungary. 

In 1959 U.S.A. poultry accounted for a major part of the 
expansion, although there also were appreciable increases 


1 Mainly trade in fresh and frozen whole birds, parts and giblets, of 
chickens, turkeys, ducks, geese, and other poultry. 
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from the Netherlands and Denmark. Imports from Eastern 
Europe apparently declined in 1959; an early increase appears 
to have been more than offset by late declines, especially in 
Polish poultry. 

The United Kingdom, second in importance in 1958, im- 
ported over 24 million pounds, only slightly more than in 1957. 
A decrease in imports from Ireland, Britain’s principal sup- 
plier, was more than offset by greater imports from Denmark 
and Argentina, the only other suppliers of significance. A 
sharp decline is indicated for 1959, especially in chicken, re- 
flecting largely an increase in U.K. production, including 
broilers. A sharp increase in turkey imports from Argentina 
established that country as the United Kingdom’s principal 
poultry supplier in 1959, but failed to offset the sharp decline 
in imports from Ireland and Denmark. Britain has taken little 
poultry from the Netherlands in recent years. 

Switzerland’s poultry imports in 1958 approximately 
equaled Britain’s, but were 39 percent over 1957. Swiss im- 
ports rose further in 1959, making that country the second 
most important market. The United States first became 
Switzerland’s principal supplier in 1957, and has accounted 
for the bulk of the increase since that time. Imports from the 
Netherlands, second in importance in Swiss imports, have 
risen more gradually, while imports from Denmark, the third 
leading supplier, have tended to decline. 

Italy’s dressed poultry imports in 1958, totaling 16 million 
pounds, were 13 percent below 1957. Italian imports from 
nearly all sources declined further in 1959. Principal suppliers 
continued to be Hungary, Yugoslavia, and Denmark. Italy 
normally imports many live fowl from the Netherlands; how- 
ever, these shipments also have declined sharply in recent 
years. There was a further drop in 1959. 

Austria’s poultry meat imports in 1958 totaled 7.3 million 
pounds, up 52 percent from 1957, with the Netherlands ac- 
counting for most of the increase. Preliminary data suggest 
little further change in imports in 1959, with a moderate 
further increase in Dutch poultry about offsetting a slight 
decline from Eastern Europe. Denmark continued an unim- 
portant supplier in 1959. 

Canada’s poultry imports, totaling 13.2 milion pounds, de- 
clined 2 percent in 1958 from 1957, but a further drop is in- 
dicated for 1959. Preliminary data indicate imports of 6.7 
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million pounds, with smaller receipts of all classes of frozen 
poultry including turkeys.! Virtually all of Canada’s imports 
continued to come from the United States. 

Hong Kong’s imports of poultry meat declined to about 
2 million pounds in 1958 because of a sharp increase in receipts 
of live poultry from Mainland China in that year. A sharp re- 
duction in live poultry imports in 1959 left Hong Kong with 
an acute shortage, and resulted in poultry meat imports of well 
over 10 million pounds. Most of the increase was in U.S. 
frozen chicken. In 1959 Hong Kong also imported small 
quantities of poultry meat from the Netherlands, Japan, Cam- 
bodia, and South Africa. 

Trinidad, one of the leading Caribbean markets, imported 
3.4 million pounds of poultry in 1958, up over 40 percent from 
a year earlier. Preliminary data on U.S. exports, the principal 
source, indicate a further increase in 1959. The trade reports 
a shift from low-cost parts (backs, necks, and wings) to whole 
chicken and parts. An appreciable increase in most Caribbean 
countries, excluding Cuba, is indicated for 1959, both in 
chicken and turkey meat. 


EXPORTS 

Data on world trade in poultry meat in 1957 and 1958, 
by principal exporting countries, are believed to be substantial- 
ly complete. They include shipments to countries other than 
those shown in the accompanying Poultry Meat table. While 
data for 1959 are incomplete for most countries, they are 
believed to be sufficient to indicate major trends. 

The Netherlands was the leading exporter of poultry meat 
in 1958, with exports of over 76 million pounds, up 16 percent 
from 1957. Besides furnishing nearly 32 percent of the 8- 
country imports, it supplied nearly 30 percent of the estimated 
world total in that year. The Dutch also supply large numbers 
of live poultry for slaughter to West Germany, Italy, and 
Belgium. Dutch exports of poultry meat increased somewhat 
further in 1959; exports of live poultry declined. 

U.S. exports of poultry meat (excluding canned) in 1958 
were 48.5 million pounds, up 22 percent from 1957. U.S. ex- 
ports of frozen poultry, totaling about 116 million pounds in 
1959, were somewhat more than double those of 1958, and 
established the United States as the principal world supplier. 


1 There was an increase in imports of canned poultry, however. 
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The United States apparently supplied about one-third of the 
estimated world imports of frozen poultry meat in 1959. 

Poultry exports from Denmark in 1958 were 38.7 million 
pounds, up 28 percent from 1957. There was a further gain 
also in 1959, and that country continued to be third in im- 
portance as a world supplier. These 3 countries accounted for 
nearly two-thirds of the estimated world trade in poultry 
meat in 1958 and probably at least 75 percent in 1959. Other 
poultry meat suppliers in both years were Poland, Hungary, 
Yugoslavia, Argentina, Ireland, and Bulgaria, in approximate- 
ly that order of importance. 


SHELL EGGS 

World trade in shell eggs in 1958, as represented by im- 
ports of the 7 countries taking approximately 90 percent of 
the world exports, increased slightly more than 8 percent over 
a year earlier. Preliminary data for 1959 indicate a further 
increase in world trade of nearly the same proportion. Egg 
imports, reported by West Germany, Italy, Hong Kong, Vene- 
zuela, Switzerland, France and the United Kingdom in 1958 
totaled 585 million dozen compared with 540 million in 1957. 
Such imports in 1959 are estimated to be 6 to 8 percent 
greater than in 1958. 


IMPORTS 

Imports by West Germany totaling 356 million dozen in 
1958 were 4 percent greater than corresponding imports a 
year earlier. Such imports represented over half of estimated 
total world trade, and 61 percent of the 7-country total in that 
year. West Germany’s imports in 1959, stimulated by in- 
creased demand, and possibly by drought, were indicated to 
be 15 to 20 percent greater than in 1958. This market prob- 
ably accounted for nearly 60 percent of total world trade in 
1959. The 3 major suppliers in 1958 were the Netherlands, 
with about 53 percent; Denmark with about 26 percent; and 
Poland with about 5 percent of the total egg imports. Other 
important suppliers were Sweden, Finland, Czechoslovakia, 
Bulgaria, Belgium, and Israel]. All the major suppliers contrib- 
uted significantly to the sharply increased imports in 1959. 
There also were greater shipments from Sweden, Belgium, 
Finland, and a few less important sources. 

Italy imported 81 million dozen shell eggs in 1958, up 30 
percent from 1957. While Italy is the second largest egg im- 
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porter, its imports amount to barely 14 percent of the 7- 
country total in 1958. Major suppliers to Italy in 1958, as in 
1957, were the Netherlands, and Denmark, but both countries 
shipped slightly fewer eggs. There was a slight increase in 
receipts from Poland, the third largest supplier of the Italian 
market. The increase in 1958 was mainly the result of larger 
shipments from Yugoslavia, Belgium, Bulgaria, Hungary, and, 
for the first time, imports from Israel. Italy’s egg imports 
increased moderately in 1959 with sharply greater takings 
from Poland and Israel more than offsetting smaller imports 
from Denmark, the Netherlands, Belgium, and probably Yugo- 
slavia. 

Hong Kong was the third largest importer of shell eggs in 
1958, as in 1957, and received 41 million dozen, a 5-percent 
increase over a year earlier. Nearly all came from Mainland 
China. Some eggs probably were re-exported to other Far 
Eastern markets. In 1959, a sharp curtailment of supplies 
from China caused a marked shortage, both in market and 
hatching eggs, and prices increased sharply. The shortage 
was partly met by increased imports from other suppliers, 
notably Japan. 

Venezuela also imported about 41 million dozen eggs in 
1958, 12 percent more than in the preceding year. Since part 
of Hong Kong’s egg imports probably were re-exported, Vene- 
zuela appeared to be the third net importer in 1958. Due in 
part to the imposition of special labeling requirements late in 
1958 and to the imminent possibility of other protective 
measures, Venezuela imports of eggs declined in 1959. The 
United States has been the largest supplier, but its share 
dropped from 71 percent in 1957 to 48 percent in 1958 and to 
probably less than 25 percent in 1959. Imports from Canada 
increased from 23 percent to 33 percent in 1958, and probably 
to about half of Venezuela’s imports in 1959. Denmark’s share 
of the Venezuelan market has increased sharply and may have 
about equaled that of the United States in 1959. Imports from 
Poland have risen, but are still relatively small. 

Switzerland, the fifth largest world egg market in 1958, 
imported 27 million dozen, 5 percent more than in the preced- 
ing year. Denmark was the largest supplier; but Poland, 
Hungary, and the Netherlands also shipped appreciable quan- 
tities. This market is supplied by a large number of exporting 
countries. Israel, Sweden, and Rumania made gains in 1958: 
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Swiss egg imports in 1959 apparently were less than in 1958, 
however, with a sharp increase in imports from Poland more 
than offset by smaller shipments from most other sources. 

Shell egg imports by France increased from 22.6 million 
dozen in 1957 to 24.1 in 1958, but were, however, 41 percent 
less than the 40.8 million dozen imported in 1956. Further 
increase is indicated for 1959. Principal sources have been 
the Netherlands, which have supplied about half, and Belgium, 
Morocco, Denmark, and Sweden. 

The United Kingdom’s imports increased from about 12 
million dozen in 1957 to 15 million in 1958, but were down 
considerably from the 38 million dozen imported in 1956. 
Britain, like France, is approaching sufficiency in egg pro- 
duction. Little change in imports is estimated in 1959 from 
that of 1958. Sharply increased imports from Poland, and 
sharp declines in imports from Denmark, probably caused 
Poland to replace Denmark as the principal supplier in 1959. 
There were sharply increased egg shipments from the Union 
of South Africa and Norway; fewer eggs were imported from 
Ireland, the Netherlands, and other countries, however. 


EXPORTS 

The Netherlands, by far the world’s largest exporter of 
shell eggs, accounted for 35 percent of the estimated world 
trade in 1958. As a result of a sharp further increase, this 
country may have accounted for nearly 38 percent of total 
trade in 1959. Dutch exports increased from about 232 million 
dozen in 1958 to at least 260 million in 1959, a rise of at least 
15 percent. West Germany has taken about 85 percent of 
Dutch egg exports, the balance going mainly to Italy, France, 
and Switzerland. Not shown in the Shell Eggs table are smaller 
exports to Spain, Austria, and other countries. 

Denmark is second in importance as egg exporter, and its 
155 million dozen exported in 1958 accounted for about 23 per- 
cent of the estimated world trade. Since Danish exports 
changed little in 1959, Denmark’s percentage of world trade 
declined slightly. Increased Danish exports in 1959 to West 
Germany, by far the largest market, and to Switzerland, were 
about offset by smaller shipments to other markets. Denmark 
also exports to less important markets not shown in the 7- 
country Shell Eggs table. 

Mainland China was the third ranking shell egg exporter 
in 1958, with exports of slightly over 40 million dozen. It also 
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enjoyed a relatively large trade in processed eggs in that year. 
However, an extremely sharp drop in exports of both shell and 
processed eggs virtually removed that country as a significant 
competing supplier in 1959. 

Poland’s egg exports showed the most significant increase 
of any country in 1959, and established that country as the 
third largest supplier. Based on preliminary reports of im- 
porting countries, imports of Polish eggs were sharply greater 
than the 37 million dozen received in 1958. West Germany, 
Italy, the United Kingdom, and Switzerland took most of the 
increase. 

Among countries exporting in relatively smaller volume, 
Belgium, Argentina and Yugoslavia, probably equaled or ex- 
ceeded the United States in the volume of eggs exported in 
1959. The U.S. decline from 28.9 million dozen in 1958 to an 
estimated 20.4 million dozen in 1959 was accounted for entire- 
ly by the decline in exports of market eggs. Exports of hatch- 
ing eggs increased moderately. Exclusive of shipments ‘to 
Venezuela and Spain, many U.S. eggs to. Western Hemisphere 
countries are not shown on the Shell Eggs table. 


POULTRY AND EGG PRODUCTION IN 1959 

World production of poultry and eggs undoubtedly estab- 
lished a new record in 1959, although complete measures of 
chicken numbers, egg production, and poultry meat output 
are not available. 

Chicken numbers, exclusive of broilers, in the 30 countries 
for which regular estimates are available are estimated at 
about 1.5 billion head in 1959, representing an increase of 
about 1 percent over a year earlier. The world’s chicken popu- 
lation continues to increase, but at a gradually decreasing 
rate. Chicken numbers in several of the major poultry coun- 
tries, notably the United States, the Netherlands, Norway, 
Sweden, Belgium, the United Kingdom, Ireland, Italy, Switzer- 
land, and others, apparently have reached or are approaching 
a stabilized population. The average yield of eggs per layer in 
most of these countries is increasing, however. 

Egg production in 30 major producing countries reached a 
new high of 12.6 billion dozen in 1958, up about 2 percent 
over 1957, and a further increase of at least 2 percent is esti- 
mated for 1959. Although egg production showed a tendency 
toward a slow rate of increase in the 2 preceding years, the 
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rate of output was accelerated slightly in 1959. Production in 
the United States, by far the largest Free World producer, 
rose nearly 4 percent, and that of the United Kingdom, second 
only to the United States, was up substantially. The United 
Kingdom increase occurred in spite of an announced reduction, 
in June 1959, of the price support level. Increases were sub- 
stantial also in the Netherlands, Sweden, and Belgium, and 
moderate in Denmark. Production in France increased moder- 
ately over that of 1958, and that country is now reported to 
be approaching self-sufficiency. These increases are believed 
to have been offset in part by declines in Ireland and a 
number of other less important countries. Production in Bul- 
garia and Mainland China also declined. 

Most of the world’s poultry meat continues to be a by- 
product of the small farm flock of dual-purpose birds or of 
laying types kept for egg production. Until very recently, 
poultry meat production could be expected to follow the level 
of chicken numbers and egg production in most countries. 
With the outstanding success of the United States in producing 
broilers of excellent quality and low cost under large-scale 
operations, many countries have attempted to adopt similar 
poultry meat production practices. Among the countries al- 
ready well along in broiler-type production are Canada, the 
United Kingdom, France, West Germany, Belgium, Italy, 
Australia, Mexico, Venezuela, Cuba, Jamaica, Trinidad, and 
Panama. Countries in which similar attempts are being started 
include Ireland, the Netherlands, Sweden, Greece, Denmark, 
Chile, Peru, the Dominican Republic, Israel, and several 
others. In all such cases, chicken numbers do not accurately 
reflect the broilers produced. In some countries, including 
the United States, the number of broilers being raised is not 
included in counting the poultry population. While statistics 
of poultry meat are available for only a few countries, includ- 
ing the United States, Canada, and the United Kingdom, pro- 
nounced increases have been reported in these countries. That 
production of chicken meat is rapidly increasing is reflected 
also in the sharply increased volume of international trade. 
The United States is by far the largest producer of poultry 
meat, but U.S. domestic consumption is high, and Denmark 
and the Netherlands were the principal exporters until 1959, 
when U.S. exports probably were the greatest. 
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BLOOD GROUPS IN CHICKENS, THEIR NATURE 
AND UTILIZATION 


W. ELWOOD BRILES 


Poultry Research Department, 
DeKalb Agricultural Association, Inc., 
DeKalb, Illinois 


The general adherence to pure breeding practices during 
many years of economic improvement of the domestic fowl 
has resulted in the fixation of almost all genes controlling 
simple mendelian traits. Futhermore, it is generally assumed 
that many not individually identifiable genes that influence 
economically important traits such as egg production, egg size, 
etc. have become fixed in highly improved populations. Since 
further improvement of any stock depends on the genetic vari- 
ation still present, the modern breeder is interested in follow- 
ing any group (or groups) of genes which may still be segre- 
gating in the populations he has under selection. 

The ability to identify in each generation such segregating 
genes may be of help to the breeder in several ways. First, 
the genes themselves may exert an effect on the economic 
performance of the bird. Second, the linkage of these individu- 
ally identifiable genes with other genes which cannot be indi- 
vidually distinguished, but which influence characters of 
economic importance, promises to be of value to the breeder 
in developing lines for maximum combinability. Third, follow- 
ing such genes in the breeding stock gives the breeder con- 
siderable check on the validity of pedigrees, not only within 
lines but in detecting accidental contamination between lines. 
(See Stormont, 1958, for similar applications in cattle.) It is 
quite fortunate that the genes which determine blood types 
are among those still segregating in improved populations of 
chickens, for it is possible to determine very accurately the 
particular blood group genes present—once a complete set of 
blood typing reagents has been built up for the particular 
antigens present in a given population. 


IMMUNOGENETICS—NATURE AND HISTORY 
The science dealing with the study of blood groups is 
called immunogenetics. It is a combination of techniques and 
knowledge from two sciences—immunology and genetics. 
Blood group genes determine the chemical make up of certain 
substances on the surface of the red cell. These substances 
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are called red cell antigens. (The term antigen refers to any 
substance which stimulates the production of antibodies when 
injected into an animal. Antibodies are molecules of gamma 
globulin of the blood serum which in their formation were 
specifically shaped to fit a portion of the surface area of an 
antigen.) 

In 1900, antigenic differences between the red blood cells 
of individuals were discovered in man and goats. Dr. Karl 
Landsteiner made his now famous discovery of the A-B-O 
blood group system of man, and Ehrlich and Morgenroth 
(1900) demonstrated the existence of antigenic differences 
between the red cells of individual goats. A few years later 
Todd and White (1910) identified individual differences in 
the red cell antigens of cattle. The first individual differences 
in the antigens of chicken red blood cells were discovered in 
1924 by Landsteiner and Miller. Using rabbit anti-chicken 
serum they found eight different red cell types among the ten 
chickens with which they were working. By injecting the 
blood of one chicken into another (isoimmunization) Todd, in 
1930 and 1931, produced such multitudes of antibodies that 
he concluded the cells of every chicken with the exception of 
close relatives were different from the cells of every other 
chicken. In spite of this multiplicity of red cell types, how- 
ever, it was clear that the differences were definitely heredi- 
tary. Todd demonstrated that any cellular antigen possessed 
by an individual was present in the red blood cells of one or 
both of its parents—that is, the antigen was inherited as a 
dominant. Kozelka (1933), using rabbit anti-chicken sera, 
found a marked similarity in the red corpuscles of individuals 
belonging to different breeds. This led him to conclude that 
the many antigenic differences reported by Todd could be 
explained “ . . . by a variable assortment of a limited number 
of factors.” In fact, Weiner (1933, 1934) on analyzing Todd’s 
data hypothesized that relatively few loci having three or more 
alleles could adequately explain the many antigenic types 
detected. 

That red cell antigens may also result from the action of 
recessive genes or from the complementary effect of non- 
allelic genes was suggested by the work of Thomsen (1934, 
1936) and Boyd and Alley (1940) in which the agglutination 
of the red blood cells of a few individuals was obtained even 
though the cells of both parents failed to react. Subsequent 
work by others has failed to confirm these findings and it 
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would appear likely that antigens inherited in a recessive 
manner or due to the complementary action of genes must 
be rare in chickens, if indeed they exist at all. 

Norma] cattle serum was found by Landsteiner and Levine 
(1932) to agglutinate differentially the cells of various chick- 
ens. Later, using an inbred strain of Rhode Island Reds, Olson 
(1943) concluded that these differences in reactivity were due 
to a single pair of genes. 


BLOOD GROUP SYSTEMS 

On the basis of work spanning the last fourteen years on 
chicken blood groups, it is now well established that each red 
cell antigen is controlled by a gene which belongs to one of 
several blood group systems. A system consists of the red cell 
antigens under the control of genes that segregate as alleles— 
that is, they belong to the same genetic locus. Seven such blood 
group systems have been reported in scientific literature. 
The first two were reported in 1948 by workers at the Uni- 
versity of Wisconsin (Briles, McGibbon and Irwin, 1948) and 
were assigned permanent designations A and B two years later 
(Briles, McGibbon and Irwin, 1950). Both immunological and 
genetic data were presented to demonstrate the detection and 
inheritance of the blood group antigens of these two systems. 
The discovery of two additional blood group systems, C and D, 
soon followed from work at the Texas Agricultural Experi- 
ment Station (Briles, Briles and Quisenberry, 1950; Briles, 
1951). In 1953 a fifth system, E, was detected ; it appeared to 
be closely linked to the A system (Briles, 1958; Briles, C., 
McGibbon, and Irwin, 1959). Earlier studies had shown the 
A system antigens to be responsible for the agglutination of 
chicken red blood cells by normal cattle serum (Briles, Briles 
and Irwin, 1952). The E system had not been identified when 
these studies were made, but it is likely that alleles of the E 
system were also involved in the agglutination of chicken 
cells by cattle serum. Dr. D. G. Gilmour of the University of 
Cambridge independently discovered the A, B, C, and E sys- 
tems and in addition designated two new systems, L and N 
(1959). 

It is the primary purpose of this paper to make as clear 
as possible by means of examples, some hypothetical and some 
actual, the nature of chicken blood groups. The hypothetical 
examples used are typical of actual findings and are employed 
here to simplify and to make more concise the presentation 
of basic principles. 
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Each blood group gene of a particular system is designated 
in italics with a separate superscript; for example, genes of 
the A system are designated A‘, A’, A’, A‘, etc. The corre- 
sponding red blood cell antigens are designated by subscripts 
following the system letters as A,, A,, A,, A,, etc. All blood 
group systems so far discovered in chickens are autosomal. 
This means that every chicken, regardless of sex, will inherit 
a gene for each system from each of its parents. This is illus- 
trated by a hypothetical family shown in Table 1. Progeny 
number 1 received from its sire A‘, B’, C’, D’, E’, L*, and N’; 
from its dam it received A’, B*, C*, D’, E*, L’, and N*. 


TABLE 1 


A family (hypothetical) illustrating that each parent transmits one gene 
of each system to each of its progeny. 


Sire cic? D'D* E1E* LiL? NIN? 


Progeny 

number 
AtA31 pipt L*L1 
A1A3 BsB D1p2 N1N2 
A*A3 L2L1 N1N?2 
A*tA$ B°B? E*E’ LiLt N2N?2 
AtA$ D1D2 E*Es N2N?2 
D1p2 E1E3 L1L1 N1N?2 
A‘1A3 E1E3 L?L1 N2N?2 


* In the genotypes of the progeny genes derived from the sire are 
indicated first for each system and those for the dam second. 


This table also illustrates the fact that each parent must 
transmit to each of its progeny one of the two genes for each 
system which each parent in turn had previously received from 
its parents. (We also might use Table 1 to review two basic 
genetic terms—homozygous and heterozygous. When a chick 
receives identical genes for a particular blood group system, 
it is said to be homozygous for the particular gene involved; 
if it receives unlike genes from each of its parents for a par- 
ticular blood group system, it is heterozygous.) 

By applying the genetic principle of alternate segre- 
gation of genes of the same system (alleles) and independent 
segregation of genes of different systems (non-alleles), one 
can determine by inspection whether or not the systems are 
segregating as if each were independent of the other. For 
example, an examination of the pattern of alleles in the A and 
B systems as indicated in Table 1 shows that two progeny 
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(numbers 1 and 6 received A‘ and B' together, two (numbers 4 
and 5) received A* and B*, two (numbers 2 and 7) A’ and B’, 
one (number 3) A* and B’—resulting in all four possible 
segregation combinations from the sire. On the other hand, 
within the A system, only two alternative types occurred: 
A! A* (represented by numbers 1, 2, 6, and 7) and A* A® 
(represented by numbers 3, 4, and 5). The original A and B 
systems were identified and assigned in an essentially similar 
manner, utilizing this principle of alternate segregation of 
genes of the same system and independent segregation of 
non-allelic genes. Basically then, blood group systems are 
assigned on the basis of the inheritance of the red cell anti- 
gens, using these two basic genetic principles. 

The antigens are detected by antibodies resulting from 
transfusions between chickens. Blood serum from a chicken 
which has received a series of small transfusions may con- 
tain antibodies against antigens present on the cells of the 
donor. A molecule of antibody is generally viewed as having 
two combining sites (Boyd, 1956). When antigens on the 
surfaces of two separate red cells become joined as a result of 
their reacting to the combining sites of a molecule of antibody, 
the two red cells become attached as illustrated in Fig. 1. One 


Outer surface of 
two A.A, red cells 


/ A 


Fig. 1. Diagrammatic illustration of a sub-microscopie view of the 
reaction of a molecule of antibody (Al) with red cell antigens. The 
antigens are represented as part of the outer surface of two separate 
red cells from a bird of the type A:A:. Each of two identical A: antigens 
is illustrated as having three more or less separate areas of specificity— 
a. b. and c. The antibody molecule, Al, has two combining sites specific 
for area a. As a result of the attraction between the identically opposite 
surface areas of the antibody molecule and the two antigens, the red 
cells are effectively joined together. When a suspension of red blood 
cells of a particular chicken is treated with a fluid containing specific 
antibody, the reaction between the surface antigens and the molecules 
of antibody result in the clumping or agglutination of the cells (see Fig. 


ai cell may be coupled at various points on its surface to 
several other red cells, and these coupled at various points to 
each other and to other cells. In this manner, numerous masses 
of red cells are formed (Fig. 2). This clumping of the red cells 
by antibody molecules is called agglutination. The presence or 


Al antibody YY » 


Fig. 2. Microphotograph of a slide preparation from a moderately 
strong agglutination reaction. Agglutinated masses of cells vary from 
small clumps of a few cells to large clumps containing several hundred 


tells. 100 


absence of agglutination following treatment in a small test 
tube of one drop of a two percent suspension of washed red 
blood cells with two drops of a particular antibody solution 
(reagent) is the basis of blood typing in chickens. 

The essential steps in the initial assignment of the A and 
B systems may be quite simply illustrated by the following 
hypothetical example. Assume that there are three different 
reagents or antisera—here designated X, Y, and Z—which 
have resulted from the transfusions of blood between three 
corresponding pairs of donors and recipients. Further suppose 
that each antiserum has been tested on several representative 
birds which showed a 1:1 ratio of positive (agglutinated) to 
negative (not agglutinated) types in families where one par- 
ent was positive and the other negative. This indicates that 
each reagent is probably specific for a single antigen, in- 
herited as a dominant. 

To determine the genetic relationship between the anti- 
gens reactive to these three reagents, a male whose cells are 
agglutinated by the three reagents and yet is known to have 
produced some progeny whose cells were not agglutinated by 
one or the other of each of the three reagents was mated to a 
female whose red cells were not agglutinated by any of the 
reagents, as shown in Table 2. By observing the presence or 
absence of agglutination among the progeny for each of the 


228 

3 
4 


229 
TABLE 2 


Tests for genetic relationship of cellular antigens detected by reagents 
X, Y, and Z (a hypothetical example). 


Designation of reagents 


Temporarv 


Z 
Final 


Genotypes assigned 


Tests 


cells Al Bl B2 A system B system 
Sire BtB 
Progeny 
number 
1 + Oo + A1A? B*Bs 
2 + AtA? 
3 o + O BiBs 
4 + + A1A?2 B*Bs 
5 + AlA? B2Bs 
6 + + O A1A2 BiBs 
7 + AtA? BBs 
8 +. © A*A? 
9 + + O B1Bs 
10 AtA?2 B2Bs 


+ = agglutination; O = no agglutination. 


reagents, it can readily be established that reactions with 
reagent X are essentially independent of reactions with 
reagents Y and Z, indicating that the locus responsible for the 
X reaction is segregating independently of both Y and Z. The 
gene determining the antigen detected by reagent X can thus 
be assigned to a genetic system; it is symbolized in Table 2 
as A‘; its antigen would be A,. Reagent X can now be desig- 
nated Al. (In chicken blood group work, the general practice 
in designating reagents is to use a letter to symbolize the locus 
and a digit to indicate the particular antigen against which 
the antibodies were formed.) The patterns of agglutination 
shown by the test cells to the Y and Z reagents show a distinct 
alternate segregation among the progeny as would be expected 
from genes occupying the corresponding locus (site) on ho- 
mologous chromosomes. This means that reagents Y and Z 
are reactive with separate antigens determined by allelic genes. 
Since these represent a locus in addition to A above they are 
assigned to a second system, B. The designation of reagent 
Y is permanently changed to B1 and Z to B2. Since the cells 
of the sire are agglutinated by both of these reagents, his 
cells must possess antigens B, and B,. The cells of the dam 
are not agglutinated by either reagent B1 or B2; therefore, 
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the dam must have at least a third B antigen which is here 
designated as B,. 

Only one further step is necessary to complete the blood 
group picture in the family presented in Table 2. The cells of 
the chicks and dam that are not agglutinated by reagent Al 
must possess a second A antigen, which is here assigned A,. 
Thus, the genotype of the dam and all the progeny whose cells 
failed to react to the Al reagent is A*A’*, while the genotype 
of the sire and the progeny whose cells were agglutinated by 
Al is A'A*. An A2 reagent may be prepared by injecting a 
chicken of the A‘A’ genotype, from some other family, with 
blood cells possessing the A, antigen. 


IDENTIFICATION OF REAGENTS 

To determine if any subsequent reagent is reactive with 
the A and B systems, several families of birds with estab- 
lished A and B types are used as a test panel. Families where 
one parent is heterozygous for the new antigen as well as 
for either or both of the A and B systems yield critical in- 
formation. Such a family is illustrated in Table 3. Genes for 


TABLE 3 
The analysis of two newly prepared reagents using a family in which 
known A and B genes are segregating (a hypothetical example). 
Designation of reagents 
Temporary 
Q 
Final Known genotypes 
4 B1-122 01-123 A system system 
+ AlAt B1Bs 
0 
A*A! 
A*A! BsB? 
+ Bsp 
+ BsB? 
oO BiB? 
+ A1A! BiB? 


both the A and B systems and for antigens reactive with two 
newly prepared reagents, temporarily designated as Q and R, 
are segregating in this family. By comparing the pattern 
of agglutination produced by reagent Q with the distribution 
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of A and B types among the progeny, it is apparent that Q 
does not contain A antibodies but does contain antibodies 
against antigen B,. If other families confirm that this reagent 
reacts only with antigens of the B system, it will be con- 
sidered pure for the B system and will be designated according 
to the B antigen present in the donor, which we suppose for 
the purpose of this illustration to be B,—thus, after this 
analysis reagent Q is assigned as a B1 reagent. A serial number 
is also assigned to each reagent to distinguish it from all 
other reagents, so that the complete designation of this reagent 
might be B1-122, for example. 

Reagent R, on the other hand, presents quite a different 
picture. Comparing the pattern of agglutination obtained with 
reagent R and the distribution of B’ and B’, it can be con- 
cluded that the antigens reactive to R are not of the B system. 
Similarly, it is observed that the distribution of positive re- 
actions to R is not related to the presence or absence of A’; 
hence, it can be concluded that the antibodies in reagent R 
do not belong to the A system. The antigen responsible for the 
reaction with R is independent of both the A and B systems 
and must belong to a third system, C. The antigen reactive 
with R would become C, and reagent R would be a Cl reagent. 
Assigning the serial number next in sequence, the final desig- 
nation of reagent R would become C1-123. Using this reagent 
on all birds previously typed for the A and B systems will 
separate them into two additional classes—a positive class 
made up of individuals heterozygous for C’ and a negative 
class consisting of birds like the dam which failed to react to 
R and whose genotype at the C locus could be designated C’C*. 


SPECIFICITY OF ANTIBODIES 

Having considered the genetic techniques useful in iden- 
tifying the locus responsible for producing the antigen against 
which antibodies have been formed, we must now consider 
the empirical nature of the antibodies themselves. (See 
Owen, 1958, for a more technical discussion.) It has already 
been pointed out that antibodies are molecules of gamma 
globulin which have been formed to fit a portion of the 
surface of an antigen. An antigen-antibody reaction is brought 
about by an accumulation of relatively weak attractive forces 
which act only over short molecular distances. Therefore, 
the surfaces of the antigen and antibody must fit sufficiently 
to bring these forces into play before a reaction can occur. 
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A basic principle in immunology is that an animal will 
not produce antibodies that are capable of reacting with its 
own tissue. To illustrate the role played by the recipient 
in determining the specificity of antibodies we will consider 
some possible immunization results with four simple hypo- 
thetical antigens—A,, A,, A,, and A,. Specificity character- 
istics of these antigens are diagrammed in the second column 
of Table 4. It is assumed that there are three areas of spec- 
ificity for each antigen; these areas are designated a, b, and c. 
The antigenic differences used in these illustrations are un- 
doubtedly simpler than those encounered in practice, es- 
pecially when one realizes that molecular reactions occur in 
three dimensions rather than two as diagrammed. 

Red blood cells possessing one of the A antigens will be 
injected into chickens having the various combinations of the 
other antigens. Specifically, cells from a chicken of A,A, type 
will be injected into recipients of each of the other possible 
A types—A,A,, A,A,, A,A,, A.A,, A,A,, and A,A,. In practice 
about one ml. of packed cells suspended in three ml. of saline 
solution are injected intravenously at three day intervals for 
a series of two or three injections, depending upon the con- 
centration of antibodies formed by the individual recipients. 
The recipients which respond by producing antibodies are bled 
heavily on the seventh to ninth day following the first in- 
jection. 

First we will consider the immunization of a bird of the 
type A,A, with A,A, cells. Antigen A, differs from A, in all 
three specificity areas (column two, Table 4) ; however, in this 
immunization antibodies could be expected against only areas 
a and ¢, since such antibodies would not fit any portion of the 
A, antigen of the recipient. No antibodies against area b of 
antigen A, would be expected in this antiserum since they 
would react with the top surface of area b of A, due to iden- 
tical surface angles of the two areas (illustrated in column 
4 of Table 4 as a type of cross-reaction). 

The results of testing each of the antigenic types with 
this antiserum containing two fractions of antibody are given 
in column three of Table 4. Cells from A,A, birds are agglu- 
tinated by both types of antibody—those against area a and 
those against area b. Cells from A,A, birds are not agglu- 
tinated since they are the recipient type. Cells of the other 
two homozygous types, A,A, and A,A,, are agglutinated by 
this antiserum. The A, antigen reacts by virtue of a common 
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component in area a which it shares with the donor antigen 
A,. The A, antigen reacts because of the physical similarity 
between the side surfaces of the area a components of antigens 
A, and A,. The v-shaped indentation on the top of area a 
component should be visualized as reducing the surface contact 
between antigen and antibody but still allowing the side sur- 
faces to fit enough to give fairly strong agglutination. In other 
words, the surface configuration of antigen A, sufficiently 
resembles that of A, that area a antibody will agglutinate the 
A,A, cells. This is spoken of as serological cross-reaction and 
is the most significant of the basic principles of immuno- 
genetics. 

In a similar manner it can be determined that antibodies 
resulting from immunizing A,A, birds with cells from an A,A, 
bird may consist of two types of Al antibodies—one for area b 
and one for area c (column four of Table 4). Both of these 
antibodies will, of course, agglutinate cells from A,A, birds. 
The area b antibody should agglutinate, perhaps more weakly, 
A.A, cells as a result of this antibody cross-reacting with 
the top surface of the A, antigen. It should be pointed out 
before proceeding further that a recipient may respond by 
producing only a portion of the antibody types of which it is 
capable of forming. Thus, when injected with the A, antigen, 
some A,A, recipients might produce antibodies only against 
area b; other recipients might produce antibodies against only 
area c; still others might produce both types of antibodies, as 
illustrated. 

When the third type of homozygous recipient, A,A,, is 
injected with red blood cells from an A,A, bird, antibodies 
against area b and ¢ could be formed as in the A,A, recipient 
above. Note that the A, and A, antigens differ in two of the 
three areas, yet when present separately in homozygous re- 
cipients, they limit the production of A, antibody to the same 
two fractions. 

Three other types of recipients, all heterozygous, are 
A.A,, A,A, and A,A,. Antisera from A,A, and A,A, recipients 
would be expected to agglutinate cells from an A,A, bird by 
homologous reaction in area c. Antiserum from the A,A, re- 
cipient would agglutinate A,A, cells with antibodies for area 
b and ¢ and agglutinate cells from an A,A, bird by cross- 
reaction with the area b antibody. 

It should be emphasized that if other specificity differ- 
ences between antigens A,, A,, A,, and A, are assumed, de- 
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cidedly different results could be expected. Neither the num- 
ber of discrete areas here represented by a, b, and ¢ nor the 
number of types possible within an area have been established 
for any blood group system, including those of chickens. From 
the evidence available (See Landsteiner, 1945; Stormont, 
1955; Owen, 1958) it seems inevitable that the reaction of 
particular antibodies against other antigens of the same blood 
group system does involve both common antigenic components 
—homologous reaction—and different but similar components 
—cross-reaction. The relative frequencies of these two types 
of reactions probably differ widely for the various blood 
group systems. 

The practical aspects of the above explanation is that it 
is not reasonable to expect to be able to prepare very often 
reagents that are reactive with only one antigen of a blood 
group system. This means that reagents reactive with several 
different antigens of a blood group system must be used in 
routine blood typing procedures. As an example, four actual 
reagents used in typing antigens of the B system are shown in 
Table 5. The six B antigens—B,, B,, B,, B,, B, and B,—shown 


TABLE 5 


The agglutination pattern of six B antigens as determined by 
the reaction of homozygous cell types with four B reagents. 


Reagents 


B2-28 B2-242 
Test dilutions 


Test 
cells 


BB: 


1 1:24 indicates that the reagent was diluted with twenty-three parts 
of 0.75 percent saline in performing routine agglutination tests. 

O = no agglutination, + = weak agglutination, ++ = strong agglu- 
tination, +++ = very strong agglutination. 
in the table are distributed over two populations. Practical 
test dilutions of each reagent (in 0.75 percent saline) are in- 
dicated below the respective reagents. The degree of aggluti- 
nation of the six homozygous cell types with the four reagents 
are indicated. 

Observing the agglutination patterns for each of the six 
cell types in Table 5, it is apparent that these four reagents 
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as a group are capable of identifying each antigen when hom- 
ozygous. Cells from B,B, birds react only with the reagent 
B1-195; cells from B,B, birds react only with reagents B2-28 
and B2-242; B,B, birds react only with reagent B2-221; and 
ete. In practice, however, if only these four reagents are 
used to type birds having various combinations of the six 
antigens, it is evident that some antigens may be present on 
the red cells of heterozygous birds without being detected due 
to the pattern of one antigen masking or obscuring the reaction 
pattern of the other antigen. For example, the red cells of a 
bird having the B, and B, antigens would be agglutinated by 
reagents B1-195 and B6-221 but not by the other two reagents. 
This reaction pattern — — +++, 0, 0, +++ —— is identical with that 
of a bird of the type B,B,. In other words, certain blood group 
antigens will mask other antigens when a limited set of re- 
agents are available for testing. This means that if one is 
to completely type all birds within a population, a battery of 
reagents for each system under consideration must be used 
so that none of the antigens are masked by others. It quite 
often takes months of tedious work to develop a set of re- 
agents for the complete typing of birds in a given population, 
depending on the number and frequency of the antigens in the 
various systems. 


ASSOCIATION OF BLOOD GROUPS WITH ECONOMIC TRAITS 

Early in the study of chicken blood groups at the Univer- 
sity of Wisconsin, the finding of multiple alleles in both of 
the original systems (Briles, McGibbon and Irwin, 1948) sug- 
gested that blood group genes were in some way associated 
with physiological effects related to survival. It was reasoned 
that the presence of several alleles within breeding populations 
was likely the result of some selective mechanism favoring 
heterozygotes over homozygotes. In agreement with this hy- 
pothesis of heterozygote superiority was the finding that 
there were two or more alleles in both of the original blood 
group systems in two inbred White Leghorn lines tested early 
in the work (Briles and McGibbon, 1948). Soon thereafter, it 
was found that fixation had failed to occur at two or more 
loci in three other White Leghorn lines (Briles, 1949). Simi- 
larly, of twelve inbred lines developed from the University of 
California production-bred White Leghorn flock, Shultz and 
Briles (1953) found that in a minimum of six of the lines genes 
determining A system blood types were still unfixed. In eleven, 
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or more probably all of the lines, genes determining B system 
blood types were also unfixed. Extensive tests against B 
system reagents on seventy-three populations having inbreed- 
ing coefficients ranging from zero to .86 (Briles, Allen and 
Millen, 1957) revealed that all populations except two, which 
could not be considered to have been adequately sampled, 
possessed from two to eight alleles. Gilmour (1954, 1959) has 
studied the segregation of blood group genes in four highly 
inbred lines and has demonstrated the segregation of at least 
six independent loci after fourteen generations of annual 
brother-sister matings. 

Considerable data has now been accumulated relative to 
the association of blood group differences with various per- 
formance traits of economic importance. The B system, be- 
cause of its advantageous serological characteristics, has 
usually preceded the other loci in being more readily typed; 
therefore, most of the meaningful data relative to the possible 
association of blood groups and economic traits are for the 
B system. Also, since blood groups are easier to identify in 
inbred than in non-inbred populations, the data so far has 
been mostly from inbred lines and crosses between them. 

Hatchability was the first trait shown to be associated 
with B blood group genotypes. The first systematic data was 
collected in the 1952 breeding season at the Texas Agricul- 
tural Experiment Station (Briles, 1953). Each of the three 
related inbred lines was reproduced with two males (one 
homozygous and one heterozygous). Of 418 eggs fertilized 
by the three heterozygous sires, 66.7 percent hatched; while 
of the 546 eggs fertilized by the homozygous sires, only 48.5 
percent hatched. Similar data for the next two seasons con- 
firmed these »ssociations (Briles 1954, 1956a; Briles and 
Krueger, 1955) and indicated further that the major effect was 
probably associated with the blood type of the embryos and 
only secondarily with that of the parents. The percent hatch- 
ability of fertile eggs resulting from each of the three inbred 
lines for homozygous x homozygous matings were 48.6, 57.4, 
54.5; while the matings expected to produce 50 percent hetero- 
zygotes (heterozygous x heterozygous and heterozygous x 
homozygous) resulted in corresponding hatchability values for 
the three lines of 69.2, 67.8, and 69.6. Also chick livability to 
nine weeks of age was eight to fifteen percent greater for the 
matings where heterozygous chicks were expected. In certain 
commercial inbred lines a differential viability from fertili- 
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zation to housing at 150 days of age was also found to be 
associated with B system blood types (Briles and Allen, manu- 
script in preparation). 

Associations between the blood types and the weight of 
inbred chicks at nine weeks of age were also apparent in the 
early work at the Texas Station (Briles, Johnson and Garber, 
1953). In two of the three lines studied, chicks heterozygous 
for B alleles were seven to ten percent heavier than those 
which were homozygous. Similar differences were also present 
in chicks at ten weeks of age resulting from crossing two 
of the inbred lines (Briles, 1957). Effects of the B system 
genotypes on the weight of New Hampshire cockerels at six 
weeks of age have been reported by Dr. C. O. Briles (1956). 
In one instance, the presence of a particular antigen was asso- 
ciated with a depression in weight of cockerels while in another 
instance the presence of a certain antigen was associated with 
increased weight in both cockerels and pullets. 

In the early studies at the Texas Station valid data bear- 
ing on the possible association of adult performance with blood 
group differences were more difficult to obtain due to the 
small size and high mortality of the inbred populations being 
used for the blood antigen studies. Over a three year period 
in the two largest populations there was a total of 192 females 
with adult performance records. Hen-day production of fe- 
males heterozygous for the major B blood group alleles in-both 
lines consistently outranked either of the homozygous types 
(Briles, 1956a, 1956b). On a survivor basis, the heterozygous 
females in one line outranked the better homozygotes by 4.5 
percent and in the other line the heterozygous females were 
superior by 6.9 percent. The age at first egg showed no con- 
sistent relationship with the blood group genotypes. Adult 
livability in one line favored the more frequent homozygote 
over the other two genotypic classes, while in the other inbred 
line the heterozygotes consistently outlived the homozygotes. 

Among commercial inbreds it was found that in some 
lines one of the B system homozygous types was definitely 
lower in adult livability than the other genotypes, while in 
several other lines the livability did not differ significantly 
between blood group genotypes (Briles and Allen, manuscript 
in preparation). Egg production was also associated with B 
system types in some lines though not necessarily the same 
lines that exhibited the livability effects. 
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It has now been well established that the B system genes 
may be associated with economic traits in birds resulting from 
crossing inbred lines. In addition to the above mentioned 
association with 10-week weights in chicks resulting from 
crossing two of the Texas lines, adult females from a pre- 
vious cross of these same lines had indicated the superiority 
of B*B’ genotypes over B’B’ for hen-day production of 4.1 per- 
cent (2.3 for survivors only) and an advantage in livability of 
seven percent (Briles, 1956a). In another study involving 
topcross progeny of males of the Texas lines on birds of a 
fourth unrelated non-inbred population, there was a two per- 
cent livability advantage during the rearing period and a five 
percent higher egg production of the progeny of males trans- 
mitting certain B blood group alleles (Briles, 1956a; Krueger, 
Briles and Woods, 1956). Similar effects in birds resulting 
from crossing commercial inbreds have now been demonstrated 
by data of Allen and Briles (unpublished). 


PRACTICAL UTILIZATION OF BLOOD GROUPS 

The practice of crossing inbred lines or strains in produc- 
ing commercial chickens is quite compatible with the efficient 
utilization of blood groups. The initial step is to work out 
the blood group antigens present for each of the blood group 
systems in the parental populations and to develop a complete 
set of reagents for the identification of the antigens in each 
of the lines. The second step is to blood type the individual 
parent stock birds that are being used to produce cross line 
chicks for progeny testing and to type the progeny themselves 
if individual performance records are being obtained. The 
third step is to determine if the performance of the cross line 
progeny is related to the blood group genes received from 
their parents. As an illustration, a preliminary progeny test 
of this nature is presented in Table 6. Seventeen sires with B 


TABLE 6 


Egg production and livability of cross line pullets from sires 
of different B blood types. 


Hen-day production Livability 


Blood type of sires No. of sires (nercent ) (percent) 
3 75.7 92.4 
3 78.1 94.0 
3 74.8 92.9 
BiBs 5 73.7 90.0 
BiBs 3 70.7 83.4 
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blood types falling into five different categories—B‘B’, B’B’, 
B*B*, B'B‘, and B'B'—were mated in single male pens to a 
random sample of females from a tester population. Forty- 
four pullet progeny from each sire were randomly distributed 
just prior to sexual maturity in individual cages in a house 
designed to eliminate as far as possible environmental effects. 
The hen-day production and livability data in Table 6 covers 
a six months period following the housing of the birds. 

The progeny of the B‘B‘ sires had the lowest egg pro- 
duction and livability—70.7 and 83.4 percent, respectively. The 
next lowest egg production and livability values—73.7 and 90.0 
percent, respectively—were displayed by the progeny of the 
five B'B‘ sires, who would be expected to transmit B‘ to ap- 
proximately half of their progeny. On the other hand, the 
daughters of the B’B’, B‘B*, and B*B’ sires all ranked above 
74.8 percent in hen-day production and had livability values 
above 92.4 percent. In this test it is evident that the B* allele is 
associated with low progeny performance. Should additional 
progeny tests confirm that B‘ is inferior, the breeder would 
proceed to eliminate B' from the breeding population. This 
would limit in the final cross progeny the appearance of B 
system genes from this parental line to B‘ and B*’. Further 
testing might disclose preference for B‘ or B* with regard to 
these or other economic traits; it would then become desirable 
to make the parent line homozygous for the preferred allele. 
This general procedure would be followed for each of the blood 
group systems in the parental lines involved in a specific 
cross. Thus, the application of blood grouping techniques en- 
ables the breeder to utilize effectively the associations that 
exist between blood group genes and economic traits. 
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FEEDING FOR LOWERED FAT CONTENT* 


M. R. LAMBERT 
Western Condensing Co., P.O. Box 739, Appleton, Wisconsin 


The hog and the duck are animals we are most concerned 
with in regard to over-abundance of body fat. These species 


lay down less protein and more fat than most other meat 
animals. It has been observed by Scott et al.® that dietary 
protein requirement is closely correlated to the protein content 
of the carcass. Although ducks and hogs grow at a fast rate 
they require less protein in the diet for maximum weight gain 
than required by most other farm animals. It appears that 
ducks and hogs possess a very efficient metabolic system for 
synthesis of fat and that the metabolic scheme in these animals 
is directed toward fat synthesis. 

Scott et al.* found the fat content of ducklings to be mark- 
edly decreased when the basal ration was supplemented with 
50-200 grams of iodinated casein per ton of ration*”. Since 
iodinated casein increases the metabolic activity of animals, 
it seems logical that the increased activity may be one means 
of dissipating surplus energy that would normally be converted 
into body fat. 

Scott et al.* also observed that protein and/or energy. in 
the ration reduced carcass fat of ducks. This data is sum- 
marized in Table 1. 

*(Excerpts from a research report presented November 30-Decem- 
ber 1, 1959, at the semi-annual meeting of the Nutrition Council. 
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McMeekan and Hammond®* reported that rapid early 
growth of hogs and slow later growth produced the be 


development of muscle and a minimum of fat. 
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Fowler? also observed that full-fed gilts averaged 0.32 inch 
more backfat than gilts receiving 70% of full feed. 

A summary of the Danish experiments* show the effect 
of increasing the daily feed intake on daily gain, feed 
utilization, and average backfat thickness. Dr. Clausen* sum- 
marized “When the daily requirements for maintenance and 
meat production have been covered, the rest of the daily in- 
take of feed will be utilized for production of fat, that is, the 
higher the daily intake of energy, the fatter the pig.” 

In Denmark attempts were made to limit feed intake of 
hogs by the addition of sugar beet silage and corn silage to 
the ration. The backfat thickness was greatly reduced by such 
feeding practices, however, the backfat became consistently 
softer as silage intake increased. The Danish workers still 
feel that feed intake must be limited by hand feeding to pro- 
duce desirable lean type hogs. 

Kennington et al.* reported that the level of protein did 
not affect backfat thickness. However, Clausen* explains, “No 
pig can produce meat up to the level limited by its genes with- 
out being fed a sufficient quantity of protein.” 

The Danish workers* contend that the amino acid require- 
ments for maximum lean meat production are probably not 
identical with amino acid requirements for live weight gain. 
They also stress the importance of utilizing some high quality 
animal protein. 

In short, it appears that fat, in percent of meat in the 
carcass of ducks and hogs can best be reduced by (a) con- 
trolling the energy intake of these animals and (b) by feeding 
an adequate quantity of protein to allow for maximum muscle 
development. 
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CURRENT ASPECTS OF VITAMIN A, VITAMIN E, 
AND SELENIUM IN POULTRY NUTRITION 


JOHN G. BIERI* 


Laboratory of Nutrition and Endocrinology 
National Institute of Arthritis and Metabolic Diseases 
National Institutes of Health 
Public Health Service 
U. S. Department of Health, Education, and Welfare 
Bethesda, Maryland 


Occasionally in the course of nutrition research the accu- 
mulation of xnowledge in a specific area, which has been more 
or less confusing, rapidly becomes coherent and a clear picture 
emerges. Such an event has occurred recently in the field of 
vitamin E; with this has developed a renewed interest in the 
nutritional role of selenium. Because of the close association 
which exists in nutrition between vitamin E and vitamin A, 
the latter has also been involved. Much of the experimental 
work which has led to our new concepts was carried out with 
chickens ; consequently, it is appropriate that the implications 
of these researches on poultry nutrition should be reviewed. 


VITAMIN A 

Although the developments with respect to vitamin A 
have not been as spectacular as have those with vitamin E, it 
seems appropriate for both historical and alphabetical reasons 
to deal first with this nutrient. Vitamin A for many years 
has been well established as one of the most critical vitamins 
in the nutrition of poultry. There has been no controversy 
over this. During the first month of life, no nutrient in prac- 
tical poultry feeds is as liable to be responsible for mortality 
as is an insufficiency of vitamin A. The chief concerns of 
poultry nutritionists have been with determining the quantita- 
tive requirement for the vitamin in fowl and with establishing 
methods for incorporating it into rations so that an adequate 
intake will be guaranteed to every bird. The problem of the 
minimum requirement for vitamin A is a relative one, depend- 
ing on numerous factors such as the age, sex, and breed of 
birds, but more importantly depending on the composition and 
storage of the ration. Because it is readily destroyed by oxi- 
dation, it is now apparent that the requirement for vitamin A 
will vary with the degree of protection afforded by antioxi- 
dants both in the ration and in the body. Antioxidants, which 
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may be either natural or unnatural, have come to assume a 
major role in feed formulation. 

The vitamin A in rations composed of grains occurs ex- 
clusively in the form of the pro-vitamins, the carotenes. Such 
rations can differ widely as a source of the vitamin chiefly 
due to their variable carotenoid content, or to the instability 
and poor availability of the pro-vitamins. With the advent of 
high-energy rations containing added fat, vitamin A activity 
could be more sensitive to oxidative destruction, although this 
has not always been observed. Similar problems exist in feeds 
in which the vitamin A content is supplemented with fish oils. 
The latter readily became rancid with a resulting loss of 
vitamin A. For these reasons, considerable effort has been 
expended in recent years either to stabilize rations by the 
addition of antioxidants, or to increase the Vitamin A content 
with preparations of the vitamin that are relatively impervi- 
ous to attack by oxygen. 

The stabilization of feeds against oxidative deterioration, 
with the accompanying loss of vitamin A (and also vitamin 
E), has been achieved by the addition of antioxidants. In 
addition to the obvious use of the naturally occurring anti- 
oxidant, vitamin E (e-tocopherol), a considerable number of 
commercially available antioxidants have been found to be 
very effective in this regard (Siedler, Enzer, Schweigert, and 
Riemenschneider, 1956). The practical use of such compounds, 
of course, must be preceded by thorough toxicological studies 
with final approval being granted by a regulatory bureau. In 
the United States, a few such compounds have been approved 
and are now used in commercial feeds. It should be empha- 
sized that the benefits obtained from dietary antioxidants are 
not restricted solely to increased stability of vitamin A. The 
primary effect of the antioxidants is to prevent oxidative ran- 
cidity of the dietary fat and probably also of the fat in the 
body of the animal. This, in turn, prevents development of 
various symptoms usually described as vitamin E deficiency 
(to be discussed in a later section). 

There is an abundance of information showing that prep- 
arations of vitamin A which have been stabilized are a much 
safer source of the vitamin in stored feeds than are con- 
ventional sources such as fish oils (Figure 1; Reid, Daugherty, 
and Couch, 1955). It would appear that by the use of these 
preparations the perpetual probelm of assuring an adequate 
intake of vitamin A can at last be eliminated from the poultry 
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@ Chick starter ration 
© Turkey starter ration 


—— Stabilized vitamin A 
—— Fish liver oil 


PERCENT OF VITAMIN A REMAINING 


MONTHS OF STORAGE 


Fig. 1. Rate of loss of vitamin A in chick and turkey starter rations 
when the vitamin was supplied as a stabilized concentrate or as fish 
liver oil. The rations were stored under practical conditions with a 
temperature range of 24° to 36° C (from Reid, Daugherty, and Couch, 
1955). 


industry. The small added cost of the stabilized vitamin should 
be more than offset by the reduced economic losses. 

Stabilized vitamin A preparations are generally esters of 
the vitamin, either natural or synthetic, which have been 
coated with a protective layer of either wax or gelatin. The 
individual particles are minute and may contain a small 
amount of commercial antioxidant. The dry powder is usually 
blended with a normal feed constituent to give a premix of 
suitable vitamin A potency ready for mixing into large batches 
of feed. 

The function of vitamin A in the body, aside from its well 
established role in the visual process, is still one of the in- 
triguing problems in the biochemistry of the vitamins. Infor- 
mation in this direction has been practically nil, but recent 
reports from a group at the University of Illinois indicate an 
interesting new attack on the problem. They have found that 
tissue preparations from vitamin A-deficient rats incorporate 
less sulfate into the mucopolysaccharides than do preparations 
from normal rats. The addition of vitamin A to the deficient 
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preparations increased the incorporation of sulfate (Varand- 
ani, Wolf, and Johnson, 1959). These observations are con- 
sistent with the known involvement of vitamin A in maintain- 
ing normal epithelial tissues. 


VITAMIN E AND SELENIUM 

Turning to the subjects of vitamin E and selenium, as 
noted above, there have been striking developments in this 
area in the last several years. In order to understand these 
developments, it is necessary to review briefly the known 
effects of vitamin E in chicks. Under practical field conditions 
a deficiency of vitamin E may produce “crazy chick disease” 
or encephalomalacia, as a result of brain damage initiated by 
capillary hemorrhage. With experimental diets two other 
symptoms may also be produced. One of these, termed exuda- 
tive diathesis, is characterized by a severe hemorrhagic edema 
over the breast (Figure 2). In the other, white muscle stri- 


Fig. 2. Photographs of the hemorrhagic edema which occurs in the 
exudative diathesis produced by feeding a diet deficient in both vitamin 
E and selenium. 
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ations appear predominantly in the breast muscle but may also 
occur in areas of the leg (Figure 3). This condition appears 
to be similar to the muscular dystrophy found in vitamin E- 
deficient rabbits and guinea pigs. 


af Fig. 3. Photograph of the white muscle striations in chick breast 


muscle produced by feeding a diet deficient in both vitamin E and sulfur 
amino acids. 


By making alterations in the diet, it has been found possi- 
ble to produce a predominance of one or the other of these 
symptoms, although frequently in any group of chicks at least 
two of the symptoms will appear. Various nutrients were 
found to favor one or the other of these symptoms. A high 
dietary content of unsaturated fat, particularly of the poly- 
unsaturated fatty acids, has been known to promote vitamin 
E deficiency symptoms in many species for a long time. With 
respect to the chick, it was found that various organic com- 
pounds, such as methylene blue or ascorbic acid, when added 
to a vitamin E-deficient diet would prevent encephalomalacia 
(Dam, 1957). This action was shown to be due to an antioxi- 
dant functicn of the compounds; commercial antioxidants have 
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been most effective in this regard. The symptom of exudative 
diathesis can also be prevented by antioxidants, although the 
effect is more difficult to demonstrate than with encephalo- 
malacia (Machlin, Gordon, and Meisky, 1959). It was shown 
much earlier, however, that unknown water-soluble substances 
would prevent the exudates ((Dam and Glavind, 1942). In 
subsequent years, attempts to produce exudative diathesis fre- 
quently were unsuccessful because of unknown variables in 
the composition of dietary ingredients, although it was believed 
by some investigators that the proportions and types of pro- 
tein and carbohydrate, and especially of minerals were the 
primary factors responsible for the inconsistencies obtained. 

White muscle striations were shown to be produced by 
feeding diets which were simultaneously deficient in vitamin 
E and the sulfur amino acids. Addition of cystine or methio- 
nine to the ration largely prevented the symptom and antioxi- 
dants also were protective. 

Thus, although it was known that vitamin E alone could 
prevent all three of the deficiency symptoms in chicks, the 
picture was confused by the involvement of three apparently 
unrelated factors: an unknown water-soluble material, the 
sulfur amino acids, and antioxidants. Only the latter could be 
rationally explained, since it was known for many years that 
vitamin E functioned as a biological antioxidant. There was the 
open question, however, of whether the antioxidants exerted 
their action by protecting and sparing the vitamin E present 
in body tissues, or whether they acted independently of a- 
tocopherol. ; 

This was the state of our knowledge concerning vitamin 
E in the chick until about five years ago. At that time, it was 
shown by Scott, Hill, Norris, Dobson, and Nelson (1955) that 
when chicks were fed a vitamin E-free diet in which Torula 
yeast supplied the protein, a high and consistent incidence of 
exudative diathesis resulted. This was an achievement be- 
cause, as mentioned above, previously the experimental pro- 
duction of vitamin E-deficiency symptoms, and especially of 
exudates, was characterized by a high degree of inconsistency. 
The diet used by Scott and associates was adapted from one 
used by Schwarz (1952) for several years in his studies of 
liver necrosis in vitamin E-deficient rats. He had found that 
some yeasts tended to produce necrosis in rats while other 
yeasts prevented it, and that the latter yeasts contained a 
water-soluble, unknown factor (Factor 3) that could replace 
vitamin E in this syndrome. 


We 

th 
: 
vig, 


251 


Subsequent experimentation with chicks, both at Cornell 
University and at the National Institutes of Health, revealed 
that the same sources of “Factor 3” which prevented liver 
necrosis in the rat also prevented exudative diathesis. Concen- 
trates of “Factor 3” prepared in Schwarz’s laboratory, when 
added to the Torula yeast diet, completely protected chicks 
against exudates. Schwarz and Foltz (1957) eventually identi- 
fied selenium as the active component of “Factor 3”, and 
showed that trace amounts of this element in the diet in the 
form of its salts would completely replace vitamin E in pre- 
venting liver necrosis. A group at Lederle Laboratories, in 
the meantime, had been studying the composition of “‘Factor 3” 
using the chick as test animal. They independently found that 
selenium was a part of the factor and the two groups of 
workers simultaneously reported that selenium would replace 
vitamin E in preventing exudates in chicks (Patterson, Mil- 
strey, and Stokstad, 1957; Schwarz, Bieri, Briggs, and Scott, 
1957). In studies also utilizing a Torula yeast diet, Creech, 
Feldman, Ferguson, Reid, and Couch (1957) found that turkey 
poults developed exudative diathesis similar to that in chicks. 
A source of Factor 3 in the form of Brewer’s yeast would 
prevent the symptom. 

As a result of these discoveries it became apparent why 
earlier studies of exudative diathesis had encountered so much 
inconsistency. Undoubtedly, many of the protein sources used 
in experimental diets contained sufficient amounts of biologi- 
cally active selenium to have made the development of exu- 
dates impossible. It is highly probable that the water-soluble 
materials found by Dam and Glavind (1942) to replace vita- 
min E contained small but effective amounts of selenium. 
When it is considered that the concentration of selenium neces- 
sary in the diet to prevent exudative diathesis is of the order 
of 0.05 ppm (.05 mgm./kg.), it is easily appreciated how the 
earlier difficulties occurred. Selenium has long been known 
to be distributed in the soil in marked geographic variations. 
Because of its chemical similarity to sulfur, selenium is sub- 
stituted for this element in the cystine and methionine of the 
plant and these are readily incorporated into the plant pro- 
teins. These, in turn, become part of the body proteins of 
animals, so that the eventual distribution of selenium can be 
very widespread. 

Further studies by Schwarz and Foltz (1958) have shown 
that different types of organic and inorganic selenium com- 
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pounds can vary widely in their biological activity. Among 
the most active compounds are the simple inorganic forms such 
as selenite and selenate, and the organic compounds seleno- 
cystine and selenomethionine. This still unidentified “Factor 
3,” however, appears to be about three times as active as 
these compounds. Whether this is due to greater stability or 
availability of the selenum in Factor 3, or whether it repre- 
sents a closer relationship to the biologically active form of 
the element is not known. 

From such studies it is apparent that the effectiveness of 
dietary selenium in substituting for vitamin E will depend 
upon its chemical form. In experimental work, it is important 
to recognize that many selenium compounds are unstable and, 
furthermore, many of the commercial inorganic compounds 
are very impure. These uncertainties should be borne in mind 
when considering the effective dietary levels of selenium or 
when attempting to establish the “requirement.” In our experi- 
ence, 0.05 ppm of selenium in the form of selenite has always 
provided complete protection under a variety of dietary con- 
ditions whereas 0.01 ppm does not. Because of the uncertain- 
ties mentioned above, a dietary concentration of 0.5 ppm, (0.5 
mgm./kg.) would appear to provide a margin of safety and 
at the same time be sufficiently below the level for chronic 
toxicity (approximately 3 to 5 ppm). With respect to the 
“requirement,” it would appear that this may vary with the 
unsaturated fat content of the diet in much the same manner 
as the requirement for vitamin E depends primarily on this 
factor. The significance of this as it may pertain to the bio- 
logical function of selenium will be discussed below. 

When the effect of selenium on exudative diathesis was 
discovered, it was naturally important to ascertain if the ele- 
ment would also replace vitamin E in preventing encephalo- 
malacia and white muscle striations. It was found by several 
groups of workers that selenium was wholly without effect on 
encephalomalacia. This has simplified the experimental study 
of this symptom in that it is now possible, by adding selenium 
to the diet, to prevent the exudates which frequently appear 
when attempting to produce the brain lesions. The picture in 
muscle dystrophy is not as clear-cut; the amounts of selenium 
that are completely effective against exudates, 0.05 to 0.5 ppm, 
do not alter the incidence of muscle striations produced by 
vitamin E-deficient, low sulfur amino acid diets. Dam and 
Sondergaard (1957) and Nesheim and Scott (1958), however, 
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found that a dietary level of 1.0 ppm. of seleninum decreased 
the severity of the striations but did not prevent them. 

The question naturally arose as to whether selenium 
should be considered an essential trace element. This could 
have important practical implications because, as indicated 
above, the occurrence of selenium in soil and in feedstuffs 
grown on the soil varies greatly. Whereas some geographic 
areas are almost free of the element, certain other rare areas 
contain high concentrations which make the plant life of those 
areas toxic to livestock. If selenium were an essential element 
it would be important to know that feeds contain an adequate, 
but not toxic, amount of the element in biologically active 
form. With respect to the chick, it would appear necessary to 
demonstrate that selenium, when added to diets adequate in 
vitamin E, exerted some beneficial effect. Such evidence, how- 
ever, has not been readily obtainable. Several reports have 
shown a slight growth stimulation produced by selenium 
whereas other laboratories have found this response lacking 
or, in our own experience, erratic. It is essential in experi- 
ments of this type that the vitamin E intake be completely ade- 
quate; it may be that in those cases where an effect of 
selenium was noted the vitamin E was slightly insufficient. 
Furthermore, it is important that the experimental diet, when 
supplemented with both selenium and vitamin E, produce an 
optimum rate of growth. From the evidence to date, it cannot 
be said that selenium is an essential nutrient or that it should 
be added to commercial poultry feeds. 

With the clarification of the nutritional relationships of 
selenium to vitamin E, another hurdle was removed and it 
became possible to reconsider the biochemical role of this vita- 
min in a somewhat clearer light. The primary question remain- 
ing is whether vitamin E has a specific, critical role in inter- 
mediary metabolism, perhaps at the enzyme level as with the 
B vitamins, or whether its function is more general and possi- 
bly related exclusively to its known properties as an antioxi- 
dant. There has been considerable experimental work bearing 
on this question in recent years. 

It was shown by several groups of workers (Dam, 1944; 
Zacharias, Goldhaber, and Kinsey, 1950) that on certain vita- 
min E-free diets baby chicks grew normally and developed no 
deficiency symptoms during a four to seven week experimental 
period. The diets used were relatively low in unsaturated fatty 
acids and very probably contained active amounts of selenium, 
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although the significance of this element was not known at 
the time. No antioxidants were added to these diets. In our 
laboratory, we also found this nonrequirement for vitamin E 
or antioxidants under certain conditions and it was decided to 
investigate such vitamin E-depleted chicks in greater detail 
(Bieri, Briggs, Pollard, and Fox, 1960. The first studies used 
purified diets containing vitamin-test casein as the protein 
source and either no added fat or 10% of vitamin E-free lard. 
Chicks grew normally on these diets throughout the six-month 
experimental period. The addition of vitamin E to control 
chicks gave no increase in growth. 

The experiments were repeated with a purified diet con- 
taining isolated soybean protein as the protein source. Since 
this protein did not contain biologically active selenium, where- 
as the casein did, 0.5 ppm of selenium was added. Four per- 
cent of vitamin E-free lard was included and the control group 
also received 50 mg. of a-tocophery!] acetate/kg. of diet. In 
this experiment female chicks were continued on the diets for 
one year. During this time, the growth rate and appearance 
of the vitamin E-depleted chicks was similar to that of the 
chicks receiving the vitamin. Both groups commenced egg- 
laying at the same time; unfortunately, attempts to produce 
second generation chicks were unsuccessful in both groups 
although fertile eggs were obtained from the depleted chicks 
as well as from control chicks. The primary difficulty encoun- 
tered in maintaining the vitamin E-depleted chicks was the 
insuring of an adequate intake of vitamin A. Several times 
in the course of the experiments, it became apparent that the 
chicks were bordering on a vitamin A deficiency and large 
doses of the vitamin had to be administered. Undoubtedly, one 
of the most important functions of vitamin E is that of pro- 
tecting the vitamin A, not only in the diet, but also in the birds’ 
tissues. 

Extensive chemical and biochemical examinations were 
made of the tissues from the vitamin E-depleted birds. It was 
found that after only 5 to 7 weeks on the vitamin E-free diet 
no vitamin E could be detected in the liver or heart. The pres- 
ence of selenium in the diet had no effect on the rate of 
depletion of vitamin E. Examination of the blood after 5 to 8 
months of depletion revealed no differences from the controls 
in hematocrit, hemoglobin, or total serum proteins. Assay of 
the vital enzyme system diphosphopyridine nucleotide-cyto- 
chrome c reductase, in the heart muscle of the depleted chicks, 
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gave values similar to those obtained from vitamin E-suffi- 
cient hearts (Pollard and Bieri, 1959). 

From the accumulated evidence it is apparent that in the 
chick vitamin E is not a critical nutrient from the biochemical 
point of view. This is not to say that vitamin E is not desirable 
in poultry rations, or that it may not be essential under some 
conditions. In the experiments cited above, if the dietary con- 
tent of unsaturated fat were increased by adding lard to a 
level of 15 or 20%, then the chicks would have developed en- 
cephalomalacia. In such chicks, vitamin E or other antioxi- 
dant would prevent the symptom; the logical conclusion is that 
vitamin E functions in the tissues only as an antioxidant. 

: Evidence for this latter viewpoint has been further sub- 
Ey stantiated by recent studies of the autoxidation of lipids in 
chick tissues as affected by vitamin E. It was shown earlier 
by Dam and Granados (1945) that peroxides could be demon- 
strated in the adipose tissue of vitamin E-deficient animals. 
Peroxides are known to be inhibitory to numerous enzyme 
systems and are very probably the direct causative agents re- 
sponsible for vitamin E deficiency symptoms. By means of 
a relatively new colorimetric determination of peroxides, the 
thiobarbituric acid reaction, it has been possible to explore not 
only the extent of peroxidation in tissue lipids but also the 
prevention of the peroxidation by vitamin E as well as of 
substances related to it such as selenium and cystine. 

When tissues from chicks depleted of vitamin E for four 
weeks are tested for peroxides, very little if any can be found 
unless the diet has been relatively high in unsaturated fat. On 
the other hand, if the depleted tissues in the form of homog- 
enates are incubated in air the tissue lipids rapidly autoxidize 
and considerable amounts of peroxides are found. When chicks 
are fed tocopherol, however, their incubated tissues do not 
form peroxides (Bieri and Anderson, 1960). Antioxidants in 
the diet gave a similar protective effect to the tissues. It is 
interesting that when a-tocopherol is fed to chicks previously 
depleted of vitamin E, and at intervals they are killed and 
their tissues incubated, the various organs acquire antioxidant 
protection at greatly varying rates. Brain never becomes af- 
fected by the dietary tocopherol; this tissue from a chick 
supplemented with vitamin E forms just as much peroxides 
when incubated as does brain from a depleted chick. 

It was found that other nutrients in addition to vitamin 
E could affect the formation of peroxides in tissues. Using a 
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vitamin E-free diet which produced muscle dystrophy, it was 
possible to show that the addition of cystine not only prevented 
the muscle lesions, but imparted a significant degree of anti- 
oxidant protection to the muscle when compared to muscle 
from chicks not receiving cystine. In a similar manner, trace 
amounts of dietary selenium added to a diet which produced 
exudative diathesis exerted an antioxidant effect on the liver, 
in addition to preventing the symptom (Bieri, 1959). This 
action of selenium and cystine is not a direct one since the 
addition of the substances to the test systems had no effect. 
It is highly probable that the ability of selenium and cystine 
to replace vitamin E in preventing certain deficiency symp- 
toms is due to this antioxidant mechanism. Further support 
for this antioxidant function of selenium is given by our ob- 
servation (unpublished) that as the unsaturated fat content 
of the diet is increased the amount of selenium needed to pre- 
vent exudates also increases. 

From our studies of the autoxidation of tissue lipids, it 
has become apparent that each tissue has a content of factors 
which tend either to promote or to inhibit oxidation. The 
balance of these factors or metabolites, called the “antioxy- 
genic potential” of the tissue determines whether or not a 
significant degree of peroxidation will occur, with the possible 
result of a biochemical lesion. (In this concept, the ability of 
tissues to destroy peroxides also enters in). The most effective 
metabolite as an antioxidant is a-tocopherol, but as indicated 
above, selenium and cystine also produce an antioxidant effect 
in some tissues. Undoubtedly, other metabolites have a simi- 
lar, but less effective, action. 

One of the main obstacles in the past to accepting a unify- 
ing concept of vitamin E as acting exclusively as a biological 
antioxidant was the observation that other antioxidant com- 
pounds would not completely replace vitamin E. In the chick, 
several different antioxidants will effectively prevent en- 
cephalomalacia and also muscle dystrophy (Machlin, Gordon, 
and Meisky, 1959). The symptom of exudative diathesis, as 
mentioned above, does not respond to as wide a variety of anti- 
oxidants (Scott, Hill, Norris, Dobson, and Nelson, 1955), al- 
though one compound has been shown to be effective (Machlin, 
Gordon, and Meisky, 1959). It has been proposed in the past 
that the antioxidants which are effective in preventing vita- 
min E-deficiency symptoms act by sparing small amounts of 
tocopherol present in the diet or in the body tissues. It is 


iy 
4 
- i 
\ 


257 


apparent from several studies, including those of Machlin, 
Gordon, and Meisky (1959) and our own (Bieri, Briggs, 
Pollard, and Fox, 1960) that this hypothesis is not tenable. 
Earlier, it was found by Jensen, Carver, and McGinnis (1956) 
that DPPD (diphenyl-phenylenediamine) was aimost as ef- 
fective as vitamin E in improving hatchability of eggs from 
turkey hens fed a vitamin E-deficient ration. They also showed 
that the DPPD did not alter the tocopherol! content of the eggs. 
Further support of a biological function of antioxidants, in- 
dependent of vitamin E, has been provided by the studies of 
Draper, Goodyear, Barber, and Johnson (1958), who have 
shown that DPPD will completely replace vitamin E in pre- 
venting fetal resorption in rats. 

It should not be expected that the antioxidants being used 
experimentally should be as efficacious as a-tocopherol in pre- 
venting all symptoms. In all probability, vitamin E must enter 
into certain cell structures, such as the mitochondria (Tappel 
and Zalkin, 1959), in order to protect the unsaturated fatty 
acids associated with many enzyme systems. It should be con- 
sidered that a-tocopherol is the natural biological antioxidant 
through evolutionary selection and consequently it has some 
degree of specificity for the cell. It is indeed surprising that 
the antioxidants, with such greatly varying structures, are 
apparently able to be incorporated into cells. 

There are still many questions concerning the metabolism 
of vitamin E which need answering. In addition to that men- 
tioned above concerning antioxidants, there is the interesting 
observation of Dam, Nielsen, Prange, and Sondergaard (1958) 
that linoleic acid in a vitamin E-free diet gave a high incidence 
of encephalomalacia and no exudates, whereas linolenic acid 
favored the development of both exudates and brain lesions. 
The mechanism by which dietary selenium and cystine provide 
an antioxidant effect in tissues must be explained. It would 
appear, however, that the long search for the biological func- 
tion of vitamin E in the chick is about over, and that now 
effort can be spent in clarifying the many interrelationships 
which have involved this vitamin in the past. 
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BOOK REVIEWS 


FRITZSCHE, K., and E. GERRIETS. 1960. Geflugelkrankheiten. Paul 
Parey, Lindenstrasse 44-47, Berlin SW 61. 


A new German book on the subject of poultry diseases 
has been published during the past year. Entitled, Poultry 
Diseases, the book was designed as a textbook for veteri- 
narians and students of Veterinary Medicine. The authors of 
the book are Doctors Kar] Fritzche and Edzard Gerriets and 
it has been published by Paul Parey, Berlin and Hamburg. 
The book contains 378 pages with 217 illustrations and 3 color 
plates. Only a small amount of tabular data is presented. 

The first chapter of the book deals with sanitation and 
management of poultry during all phases of the life cycle 
from the incubator to the poultry processing plant. The dis- 
eases caused by virus agents and bacteria are discussed in 
chapters 2 and 3 respectively. 

In chapter 4, material on parasitic diseases caused by in- 
sects, protozoa and molds is presented. While the major em- 
phasis in the discussion is devoted to diseases of chickens, 
a fair amount of space is used for diseases of ducks, geese, 
pigeons and turkeys. The authors have drawn upon text ma- 
terials and illustrations from several countries in different 
parts of the world. 

Chapter 5 deals with the toxicity of a variety of synthetic 
and naturally occurring chemicals. In this discussion, poison 
grains, insecticides, drugs used in poultry production and 
other highly toxic chemicals are discussed. A short presenta- 
tion of hereditary disease conditions is given in chapter 6. 

The principles of poultry feeding are outlined in chapter 
7. Included are a discussion of nutrients, nutrient require- 
ments, feed additives and feeding methods. Disease conditions 
due to faulty metabolism are enumerated in chapter 8. Con- 
ditions such as rickets, perosis, gout, gizzard erosion and 
curled tongue are described. Vitamin deficiency diseases are 
given in chapter 9. The pathology for all the known vitamin 
deficiencies is presented. 

Cannabalism and feather eating are discussed under the 
bad habits of poultry in chapter 10. The final chapter of the 
book gives technical information about surgery and therapy. 
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It includes a discussion of methods for administration of 
drugs, for treating injuries and for performing certain surgi- 
cal procedures. 

The book contains references to each chapter in an appen- 
dix following the text material. 

While the most of the authors’ efforts were directed to 
infectious disease, the book contains a large amount of in- 
formation on toxic conditions produced by chemicals and nu- 
trient deficiency conditions. With the material on feeding 
and nutrient requirements, the book approaches being a text 
in poultry nutrition. 

The book seems to have been well directed for its purpose. 
The student of Veterinary Medicine should be able to find 
answers to most of his questions on poultry disease problems. 


E. C. NABER 


SEIDEN, RUDOLPH. 1960. Veterinary Drugs in Current Use. Springer 
Publishing Co., Inc., 44 East 23rd St., New York 10, N. Y. Price 2.25. 


This little “pocket book” (514 x 8 inches) contains an 
alphabetical listing of drugs in current veterinary use in the 
U.S.A. Each drug is briefly described and presented with 
synonyms, commercial names, pharmacologic classification, use, 
warnings, antidotes, and doses for some animals. Through use 
of telegraphic style and many abbreviations, each listing is 
reduced to a very small space. In reality it is a dictionary of 
veterinary drugs and chemicals including vitamins and hor- 
mones. The booklet is designed for quick reference to syn- 
thetic and natural pharmaceutical agents used in prevention 
and control of diseases of farm animals including poultry, as 


well as cats and dogs. 
R. G. JAAP 
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REVIEW OF POULTRY 
PUBLICATIONS 


(Abstracts from Animal Breeding Abstracts and from 
Nutrition Abstracts and Reviews are reproduced by arrange- 
ment with the Commonwealth Agricultural Bureaux, Farn- 
ham Royal, Bucks, England. 

Acknowledgment is also made to Biological Abstracts, 
University of Pennsylvania, Philadelphia 4, Pennsylvania, 
U.S.A. for the abstracts taken from Biological Abstracts.) 


GENETICS 


AGRICULTURAL RESEARCH. 1959. 

SHORT ON ANCESTORS. Agric. Res. [U.S. Dep. Agric.], 7(11): 
15.—At the U.S.D.A. research centre at Beltsville, Maryland, 1 of 5 
parthenogenetic ¢ turkeys that grew to maturity out of 20 partheno- 
genetic $ $ hatched produced viable spermatozoa. His semen was used to 
inseminate a number of virgin turkey hens which, as a result, laid 
fertile eggs. There are now about 37 poults from these matings, which 
are growing normally. The experimental work is being conducted by 
M. W. Olsen. (Animal Breeding Abstracts) 


BARTSCH, F. 1957. Die Legeintensitat innerhalb von Teiljahresperioden 
als Massstab fur eine fruhzeitige Beurteilung von Huhner- 
Zuchtfamilien. 

RATE OF LAYING WITHIN PARTIAL ANNUAL PERIODS 
FOR THE EARLY EVALUATION OF BREEDING FAMILIES OF 
HENS. Arch. Geflugelz. Kleintierk., 6: 264-275. [Russian and English 
summaries.]—Data on a closed flock of white Leghorns within which 
5 strains had been developed were analyzed for the 1954-55 and 1955-56 
laying seasons. Rate of laying was used as a measure of comparison 
rather than absolute egg yield. The experimental laying year began 
on ist Oct. and partial annual yields were calculated from the date of 
1st a i to 3lst Dec. (part winter production) and to lst March and 
31st May of the following year. The results from both laying seasons 
show that even on a short-term test such as the part winter production 
(31st Dec.) good predictability of the laying capacity of families for 
the next season is possible, and this can be confirmed by the other 
longer partial annual periods. (Animal Breeding Abstracts) 


BELOV, L. M. 1959. [Dep. Poult. Breed., Timirjazev Agric. Acad., Moscow.] 
Povysenie mjasnyh kacestvy broilerov otecestvennyh mijaso- 
jaicnyh porod. 

INCREASING THE MEAT PRODUCTION OF BROILERS OF 
THE NATIVE MEAT-EGG BREEDS. Pticevodstvo, 9(6): 39-43.—At 
the Zootechnical Station of the Academy 2 groups of Moscow fowls 
were formed by selecting early-maturing birds with 90-day body weights 
1.7-1.8 kg. for 4 and 1.3 kg. for 29, and late-maturing birds of 
1.1-1.2 and 1.0 kg. resp. Of the 650 chicks hatched, the 90-day weight 
of those produced by early-maturing parents was 16% greater than that 
of those produced by late-maturing parents. The difference decreased 
with age. 72% of the progeny of early-maturing parents were also 
early maturing v. 16% of the progeny of late-maturing parents. (Animal 
Breeding Abstracts) 


BENAZZI, M. 1959. [Ist. Zool. Anat. Comp., Univ. Pisa] L’ibridazione come 
metodo di indagine genetica e citogenetica. 
HYBRIDISATION AS A METHOD OF GENETIC AND CYTO- 
GENETIC RESEARCH. Scientia [Bologna], 94: 83-88. French trans- 
lation in Suppl.: 51-56. (Animal Breeding Abstracts) 


; 


BENNETT, J. H. 1958. [Genet. Dep., Univ. Atgieite) 

THE EXISTENCE AND STABILITY O SELECTIVELY 
BALANCED POLYMORPHISM AT A SEX-LINKED LOCUS. Aust. 
J. biol. Sei., 11: 598-602.—Necessary and sufficient conditions are given 
for the existence and stability of a selectively balanced polymorphism 
at a sex-linked locus. It is shown that selective superiority of the 
heterozygote is neither necessary nor sufficient and also that the 
occurrence of heterozygotes with a frequency greater than that of 
homozygotes does not necessarily indicate that the heterozygote has a 
selective advantage over both homozygotes. These results are considered 
in relation to Wallace’s published data for populations of Drosophila 
pseudoobscura in which selection is acting on the sex-linked condition 
“sex ratio”. Animal Breeding Abstracts) 


BOCK, W. J. 1959. [Biol. Labs., Harvard Univ.] 

PREADAPTATION AND MULTIPLE EVOLUTIONARY PATH- 
WAYS. Evolution, 13: 194-211.—The concepts of preadaptation and mul- 
tiple pathways of evolution are discussed. It is suggested that the evo- 
lution of most new structures involves old structures which are pre- 
adapted for the new function. The preadapted level is a threshold at 
which there is a functional] shift, not a morphological shift. If the selec- 
tion force for a new function acts on a group of organisms, the re- 
sulting adaptations do not have to be similar, but may vary in struc- 
ture. Because the morphological differences between these several adap- 
tive answers are nonadaptive, these differences must not be explained 
on functional grounds, A model of macroevolutionary change is pre- 
sented.—From author’s summary. (Animal Breeding Abstracts) 


BODMER, W. F. 1959. [Dep. Genet., Univ. Cambridge.] 
MULTIPLICATIVE EFFECTS AND THE LOGARITHMIC 
TRANSFORMATION IN THE ANALYSIS OF BALANCED MULTI- 
POINT LINKAGE TESTS. Heredity, 13: 157-164.—The use of the lo- 
garithmic transformation in the analysis of a multiplicative system of 
effects is described. Consistent measures of multiplicative effects and 
interactions are defined and the duality between multiplicative and 
additive systems is discussed. The methods of Bodmer and Parsons (1959) 
[see No. 2107] are applied, in conjunction with the logarithmic trans- 
formation, to be the analysis of data from backcross linkage experiments. 
The possibility of detecting differences between multiplicative and addi- 
tive gene action on viability in data from such experiments is disc 
—Author’s summary. (Animal Breeding Abstracts) t 


BODMER, W. F., and P. A. PARSONS, 1959. 

THE ANALOGY BETWEEN FACTORIAL EXPERIMENTA- 
TION AND BALANCED MULTI-POINT LINKAGE TESTS. Heredity, 
13: 145-156.—By applying the principles of the analysis of factorial 
experiments in agriculture, a comprehensive method of analysing multiple 
balanced backcross linkage experiments is presented. The technique of 
confounding provides an interpretation of balance in terms of confounded 
interactions, and shows what a balanced set as used in multi-point link- 
age tests implies. It is possible, using this method of analysis, to obtain 
measures of al] the major sources of variation such as the viability 
effects and interactions, recombination, and competition effects. The 
implications of performing an analysis on the logarithms of the 
observed data are briefly discussed. The method is illustrated on data 
from 2 balanced 3-point experiments. The implication of the method in 
the estimation of recombination and other possible applications are 
discussed.—Author’s summary. (Animal Breeding Abstracts) 


BOGRE, J., and K. BARDOS, 1959. [Inst. Anim. Husb., Univ. Agric. Sci., 
Godollo.] A teli-nyari hosszuszunet, kotlas es az eves tojaster- 
meles osszefuggese. 

THE RELATION BETWEEN THE SUMMER AND WINTER 

LAYING PAUSE AND ANNUAL EGG PRODUCTION. Allat- 

tenyesztes, 8: 179-184. [Russian and German summaries.]—Data were 
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obtained in 1955-56 at the Felsobabader State Farm on the production 
of 202 Hungarian Yellow hens. The correlation between annual egg 
production and the number of pauses exceeding 4 days was —0.567; it 
was —0.290 for the winter period and —0.395 for the summer.—Ab- 
stract of summaries. Anima] Breeding Abstracts) 


COOCH, Ges J. A. BEARDMORE, 1959. [Canadian Wildlife Serv., 
innipeg. 

ASSORTATIVE MATING AND RECIPROCAL DIFFERENCE 
IN THE BLUE-SNOW GOOSE COMPLEX. Nature [Lond.], 183: 1833- 
1834.—Observations were made on the breeding behaviour of blue and 
snow geese (Chen caerulescens and C. hyperborea) in an area where 
interbreeding occurs. Strong evidence of positive assortative mating 
was obtained; in the area concerned the snow phase appears to be 
losing ground to the blue phase. Possible reasons for the selective ad- 
vantage enjoyed by the blue phase are suggested. Tables are given 
showing the observed and expected distribution of different matings 
including the 2 reciprocal types of mixed mating. (Animal Breeding 
Abstracts) 


DERBAL, Z. 1959. [Centre Fed. Rech. Zootech., Bamako, Sudan.] Precis 
d’aviculture tropicale. 

A HANDBOOK OF TROPICAL POULTRY BREEDING. With 

reface by G. Lesbouyries. Paris: Vigot Freres. 200 pp. Price: 1700 fr.— 

No one could be better equipped to write on this subject than Dr. Derbal, 
who has been in charge of poultry research for several years at the 
Centre Federal de Recherches Zootechniques in the French Sudan. 
Increases in the size of urban populations and in the standard of living 
in the French West African territories have greatly encouraged the 
rogress and expansion of poultry breeding. However, successful the 
industry may have become, it should always be remembered that climatic 
conditions are severe and errors are more costly than in the temperate 
zone. The author maintains that the spectacular setbacks sometimes 
occurring in poultry flocks in the tropics can generally be traced to 
neglect of at least one of the three principles—hygienic housing, bal- 
anced nutrition, and prevention of parasitic and infectious diseases. 
The first two are fully covered in Part I, which deals with the setting 
up and management of a poultry enterprise, and includes also chapters 
on turkeys, pigeons, ducks and geese, and rabbits. Part II is concerned 
with disease. 

Although aapoets and difficulties peculiar to tropical Africa are 
stressed, particular attention being paid to the utilisation of feeding 
stuffs of local origin, much of the advice given is applicable to good 
poultry farming in any part of the world. Also, as in so many parts of 
the world, the most successful breeds in French West Africa are the 
White Leghorn, Rhode Island Red, Light Sussex, New Hampshire, 
White Wyandotte and Australorp. The indigenous fowls, however, lay 
more regularly than the exotic purebreds and, given good conditions 
of management, their yield is comparable, averaging 3 eggs per week. 

Simply and clearly written, with numerous useful illustrations, 
this book can be recommended to the “backyard” poultry keeper and 
the commercial poultryman alike, while poultry instructors and veteri- 
nary attendants will find it an invaluable vade mecum. (Animal Breeding 
Abstracts) 


DERZIBASEYV, L. N. 1959. [Anim. Breed. Vet. Res. Inst., Tiflis, Georgia.] 
Kavkazskie puhovye kury. 

THE CAUCASUS DOWNY FOWL. Priroda [Mosk.], 48(3): 101- 
102.—In the foothills of the Central Caucasus, 800-1500 m. above sea 
level, the wild and domesticated fowls are distinguished by dense down 
over all the body. They are plucked twice a year and a total of 120-150 g. 
down is obtained from each bird; refeathering is complete in 30-40 days. 
Plumage is similar in ¢¢ and 992 and is dark brown, fawn, black, 
reddish black or grey; chicks are lighter and have a dark marking 
down the length of the back. Body weight averages 900-1500 g. in ¢ 2 
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and 800-1200 g. in 22. Growth is complete at 5 mths. All the meat, 
including that from the breast, is dark in colour, even when cooked. Egg 
production averages 100 per yr. and egg weight averages 35-50 g. Broodi- 
ness starts after 15-18 eggs are laid. The ¢¢ are aggressive. It is 
suggested that — should be developed into a meat-egg-down breed. 
(Animal Breeding Abstracts) 


DOBZHANSKY, T. 1959. [Columbia Univ., New York.] | 
VARIATION AND EVOLUTION. Proc. Amer. phil. Soc., 108: 252- 
263.—The source of the genetic variability present in living populations 
is ultimately mutation. In sexually reproducing organisms variability 
is maintained also by the recombination of the genetic variants stored 
in the gene pool. Two different models are suggested to describe the 
structure of the adaptive norm. The classical model assumes that 
“normal” organisms are homozygous for most “normal” genes, and that 
ago variability is caused by harmful mutants not yet eliminated 
y natural selection and by variants which are, at least temporarily, 
neutral as regards the welfare of the organism. According to the balance 
hypothesis, on the other hand, “normal” individuals are all multiply 
heterozygous. The results of experiments with Drosophila appear to 
favour the latter hypothesis. It was shown that synthetic lethals can 
arise through recombination of the gene contents in chromosomes which 
seem to contain only “healthy” genes. The viability of a recombination 
product appears to be determined by the specific properties of the 
genes it contains. Much of the variance obtained among recombination 
products appears to be due to so-called epistatic interactions between the 
genes; only a minor part it due to simple additive gene effects. The 
pare that heterozygosity is intrinsically advantageous is a working 
ypothesis that requires further investigation. (Animal Breeding Ab- 


stracts) 


DU-CHIZHI-HUEYI. 1956. 
THE ECOLOGY AND BREEDING OF CA[I]RINA MOSCHATA. 


Shen-usyue Tunbac, 1956 (1) : 23-24. From abstract in Biol Abtsr., 1959, 
33, No. 24069.—Cairina moschata [the Muscovy duck] is wide-spread 
in the Province of Chzhetsian, Hunan, Guandun, Guansi, Futsyan, and 
in Taivan. Its outstanding characteristics are: rapid growth, high fat 
content and a pleasant meat odour. Drakes weigh 5.4-6.6 kg., ducks 
3.6-4.8 kg. Ducklings hatched in Feb.-March are capable of laying eggs 
in Oct. Seventy to eighty eggs are laid annually. The 1st generation 
of birds from crossbreeding C. moschata with the native “Kaoya” duck 
possess the characteristics of both father and mother but are sterile. 
(Animal Breeding Abstracts) 


FABER, H. vy. 1959. [Zool. Inst., Landw. Hochsch., Stuttgart-Hohenheim. ] 
Uber den extremen Geschlechtsdimorphismus im Wachstum der 
Moschusente, Cairina moschata Flemm. IV. Die Bastarde von 
Hauserpel x Moschusente. 

EXTREME SEX DIMORPHISM IN THE GROWTH OF THE 
MUSCOVY DUCK CAIRINA MOSCHATA FLEMM. IV. HYBRIDS 
BETWEEN DOMESTIC DRAKES AND MUSCOVY DUCKS. Acta 
endoer. [Copenhagen], 31: 462-466.—Eggs fertilised by white Pekin 
6 Xwild-coloured Muscovy 2 matings hatched in 32 days, which is one 
day longer than the time for eggs of the reciprocal cross. The av. body 
weight of 5 ¢ and 7 2 hybrids at 11 wks. was 2799 and 1556 g. resp. 
Testis weight averaged 358 mg., which was greater than that of 
either parent breed but less than that of the reciprocal cross. The 
ovaries averaged 10.4 mg. which, relatively, was less than in either 
parent breed or in the reciprocal cross; there were a few fully 
developed follicles. At 11 mths. of age the body weight of 3 $4 and 
8 22 was 3075-3340 and 1900-2015 g. resp. Testis weight was 72-102 g.; 
no spermatids or spermatocytes were noted. The 292 came into lay at 
10 mths. and produced small eggs with an av. weight of 46.8 g.; no 
fertile eggs were produced after matings with Pekin $4. (Animal 
Breeding Abstracts) 
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FISHER, R, A. 1959. [Dep. Genet., Univ. Cambridge.] 

AN ALGEBRAICALLY EXACT EXAMINATION OF JUNC- 
TION FORMATION AND TRANSMISSION IN PARENT-OFF- 
SPRING IN-BREEDING. Heredity, 13: 179-186.—It was confirmed 
that, at each level of probability, homogeneity is attained rather earlier 
by parent-offspring than by sib-matings, the difference being about 
1.8 to 1.6 generations. (Animal Breeding Abstracts) 


FREESE, E, 1958. [Biol. Labs., Harvard Univ.] 

THE ARRANGEMENT OF DNA IN THE CHROMOSOME. Cold 
Spr. Harb. Symp. quant. Biol., 23: 13-18. Discussion: 18.—Evidence 
is presented which indicates that the following conclusions are likely 
to be more or less correct: (1) the molecules of deoxyribonucleic acid 
form a one-dimensional tape in the chromosomes; (2) a chromosome at 
early interphase (before DNA duplication) carries each genetic in- 
formation in only one of its DNA molecules; (3) at the same period the 
chromosome probably contains one thread which is made up of chains 
of DNA molecules alternating with connecting units. A chromosome 
model which meets these requirements and which uses the model] of 
Watson and Crick for the structure and duplication of DNA is described. 
Its implications for the formation of recombinations and mutations are 
indicated. (Animal Breeding Abstracts) 


GILMOUR, D. G. 1959. [Sch. Agric., Cambridge. ] 

SEGREGATION OF GENES DETERMINING RED CELL ANTI- 
GENS AT HIGH LEVELS OF INBREEDING IN CHICKENS. 
Genetics, 44: 14-33.—Attempts were made to identify genes determining 
red cell antigens in inbred lines of White Leghorns maintained at the 
Northern Breeding Station, Reaseheath, Cheshire, England. Seven 
apparently non-linked loci (A-E, B, C, D, L, N, and a vaccinia agglutin- 
ability factor) were identified. The fact that all were still segregating 
after 14 generations of brother-sister matings suggests that birds 
heterozygous at these loci were at a selective advantage. The B locus 
showed considerable multiple allelism, 9 alleles being identified in the 
4 highly inbred lines studied. The information available for the other 
loci was not sufficient to establish the existence of multiple alleles. 
(Animal Breeding Abstracts) 


GINTOVT, VY. E. Osobennosti obmena vescestv u cistoporodnyh i pomesnyh 
cypljat v processe rosta. 

CHARACTERISTICS OF METABOLISM IN PUREBRED AND 
CROSSBRED CHICKENS DURING GROWTH. Dokl. Vses. Akad. 
Sel’skohoz. Nauk, 1959, No. 2, 40-42. [Inst. Genetics, Akad, Nauk SSSR.] 
—N balance studies and digestibility trials were made with groups 
of chickens of different breeds at ages 7 to 27, 70 to 85 and 120 to 135 
days. For tee chickens groups were of 15 to 100, for older birds 4 to 6. 
The pure laying breed used was the Russian White, with Rhode Island, 
-New Hampshire and Pervomajskie as heavier breeds and for crossing. 

In the first month some of the crosses gained weight faster and more 
economically than either parent breed, but later the pure heavy breeds 
were better than the crosses. Good utilisation of total nutrients was 
linked with good N retention and a low expenditure of protein per kg. 
weight gain. Digestibility of N did not differ significantly between 
breeds.—D. Duncan (Nutrition Abstracts & Reviews) 


GYLES, N. R., J. KAN, and R. M. SMITH. 1959. [Dep. Anim. Industr., 
Univ. Arkansas, Fayetteville. ] 

REPEATABILITY OF TRAITS IN RANDOM SAMPLE MEAT 
PERFORMANCE TESTS. Poult. Sci., 38: 241-242.—Repeatability of 
parental measurements of quantitative traits in the progeny is con- 
sidered to approximate the upper limits of heritability. Meat-performance 
testing, carried out on randomly selected cocks and hens, was repeated 
on random samples of progeny in 2 replicates, reared in winter and 
spring resp. Repeatability was significantly high for live weight of 
64, 22, and both sexes (0.85, 0.70 and 0.83 resp.), feed conversion 
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(0.51), breast angle (0.68), keel length (0.51), percentage of A grades 
for fleshing (0.77), and for finish (0.64), eviscerated yield (0.50), and 
hatchability of eggs set (0.58). It was low and non-significant for via- 
bility and uniformity of live weight. (Animal Breeding Abstracts) 


HANSON, W. D. 1959. [Crops Res. Div., U.S. Dep. Agric., Beltsville, Md.] 
THE THEORETICAL DISTRIBUTION OF LENGTHS OF PAR- 

ENTAL GENE BLOCKS IN THE GAMETES OF AN F, INDIVID- 

UAL. Genetics, 44: 197-209. (Animal Breeding Abstracts) 


HENDERSON, C. R., 0. KEMPTHORNE, S. R. SEARLE, and C. M. von 
KROSIGK, 1959. [Dep. Anim. Husb., Cornell Univ., Ithaca, N.Y.] 

THE ESTIMATION OF ENVIRONMENTAL AND GENETIC 
TRENDS FROM RECORDS SUBJECT TO CULLING. Biometrics, 15: 
192-218.—Two methods for the separation of genetic and environ- 
mental time trends are presented and compared. The reason the classical 
least squares approach to this problem yields biased estimates is 
described in stendand statistical terminology. The first method is illus- 
trated with a small numerical example and a partial examination of a 
set of data is used to illustrate some of the assumptions and estimation 
of parameters in Method II. 

The methodology is presented and discussed in terms of dairy 
records. However, the same technique would apply to many other cases, 
often without the complication of age-correction factors.—Author’s 
summary. (Animal B ing Abstracts) 


HOHLS, H. W. Maximaler Eiweissansatz, zusatzliche thermische Energie 
und Fettansatz bei verschiedenen Huhnerrassen, Kreuzungen 
und Stammen. 

MAXIMUM PROTEIN DEPOSITION, HEAT INCREMENT AND 
FAT DEPOSITION IN DIFFERENT BREEDS, CROSSES AND 
STRAINS OF CHICKENS. Arch. Geflugelk., 1959, 23, 22-31. [Bundes- 
forschungsanst. Kleintierzucht, Celle.] English summary.—The maxi- 
mum deposition of protein in different weeks of life is tabulated for 
chickens of both sexes, of different breeds and crosses, on a ration 
with about 22 per cent. protein, without antibiotic or added fat (see Abst. 
1273 ,Vol. 26). Values differed widely with breed; absolute values and 
rates of increase were low in Leghorns and highest in Cornish x White 
Rock. The maximum deposition of protein appears to be inherited 
character. When the heat increment is tabulated along with the maxi- 
mum protein deposition at 10 weeks of age there is found to be a posi- 
tive relation between them, so that heat increment may depend on an 
inherited character as well. On the other hand, deposition of fat shows 
no relation to breed.—D. Duncan. (Nutrition Abstracts & Reviews) 


INTERNATIONAL CONGRESS OF GENETICS. 1959. 

PROCEEDINGS OF THE X INTERNATIONAL CONGRESSS 
OF GENETICS, AUGUST 20-27, 1958, McGILL UNIVERSITY, 
MONTREAL, CANADA. VOL. I: PAPERS, LECTURES, MINUTES, 
AND REPORTS.—Comptes rendus du Xe Congres International de 
Genetique, 20-27 aout, 1958, McGill University, Montreal, Canada. Vol. 
I. Toronto, Ont.: University of Toronto Press. ix+537 pp. (Animal 
Breeding Abstracts) 


JEROME, F. N., and C. M. HUNTSMAN. 1959. [Dep. Poult. Husb., Ontario 
Agric. Coll., Guelph.] 

A COMPARISON OF THt GROWTH RATE OF COLORED AND 
RECESSIVE WHITE CHICKS. Poult. Sci., 38: 238-239.—Earlier au- 
thors have shown reduced growth rate in chicks to be associated with 
certain plumage genes, such as dominant white [J], extended black [EF], 
silver [S], and slow feathering [K], the last 2 being sex-linked. The 
present authors proved significantly slower growth to 9 wks. of age for 
“recessive white” chicks of the genotype (EEcc), which does not pro- 
mote melanisation of the old plumage, as compared with the coloured 
genotype (EECc). It is not yet known whether the enumerated plumage 
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genes are really pleiotropic or linked with growth-reducing genes. 
(Animal Breeding Abstracts) 


KIMBALL, E, 1959. [Cinton Exp. Farm, Conn.] 

BARRED HAMBURG PLUMAGE PATTERN. Poult. Sci., 38: 
224-225.—The Barred Hamburg genotype carries [transverse] barring 
and pencilling at different autosomal loci. Pencilling excludes stippling, 
owing to a complex allelic relationship at the same locus. Widths and 
numbers of transverse bars vary between different genotypes with 
autosomal barring, such as Barred Hamburg and Campine. (Animal 
Breeding Abstracts) 


KIMBALL, E. 1959. 

RECESSIVE BLACK. Poult. Sci., 38: 225-226.—Genetically wild- 
type and pyle-black fowls differ in that the former carries a dominant 
stippling gene (Sg), and the latter a completely recessive allele (sg). 
The recessive sg is associated with absence of a stippled secondary 
pattern, determines non-stippled phenotype in 9-type plumage of cock- 
feathered wild fowl, but is not associated with determination of re- 
cessive black or extension of black in place of red; it is a non-restrictive 
agent operating within the developing feather. Neither Sg nor sg in- 
fluences the eumelanin quality, this function being due to other specific 
genes. (Animal Breeding Abstracts) 


KOJIMA, K. 1959. 

STABLE EQUILIBRIA FOR THE OPTIMUM MODEL. Proce. nat. 
Acad. Sci, U.S.A., 45: 989-993.—The existence of stable equilibria in 
Wright’s optimum model has been demonstrated. They required either 
partial or overdominance on the primary scale of gene effects. Some 
examples were given for 2 loci—Author’s summary. (Animal Breeding 


Abstracts) 


KOJIMA, K. 1959. [Dep. Genet., North Carolina State Coll., Raleigh.] 
ROLE OF EPISTASIS AND OVERDOMINANCE IN STABILITY 
OF EQUILIBRIA WITH SELECTION. Proc. nat. Acad. Sci. U.S.A., 
45: 984-989.—The conditions for maintaining stable equilibria in a 
population undergoing mass selection and for interacting genes are 
studied. For 2 loci to be jointly held in a stable equilibrium, over- 
dominance is required at each locus and the geometric mean of the 
dominance variances from each locus must be larger than the additive 
xadditive variance for 2 loci. For more than 2 loci explicit expressions 
in terms of partitions of genotypic variance are given for stable equi- 
libria when all loci have equal effects and equal frequencies. Roughly 
speaking in the general case, more overdominance tends to maintain 
stable equilibria, while more additive xadditive epistasis tends to destroy 
stable equilibria—Author’s summary. (Animal Breeding Abstracts) 


KOSIN, I. L.. and H. ISHIZAKI, 1959. [Dep. Poult. Sci., State Coll. Wash- 
ington, Pullman. ] 

INCIDENCE OF SEX CHROMATIN IN GALLUS DOMESTICUS. 
Science, 130: 43-44.—A study was made of the incidence of sex chro- 
matin in the cells of various tissues from 3-wk-old New Hampshire 
fowls of both sexes. This nuclear component was found to be much more 
frequent in 9? than in $4. Its general morphology and the fact 
that it contains deoxyribonucleic acid suggest that it is analogous to 
the sex chromatin of mammals. As each somatic nucleus of the ° fowl 
carries only a single sex chromosome, the view that sex chromatin is 
the heterochromatic portion of the two sex chromosomes appears to 
be untenable. (Animal Breeding Abstracts) 


KUSNER, H. F. 1956. 
THE POSSIBILITY OF USING MIXED CHICKENS IN RE- 


PEATED CROSS-BREEDING. Trud. Inst. Genet. [Leningr.], No. 23: 
190-195. From abstract in Biol. Abstr., 1959, 33, No. 22275.—The re- 
sults of crossing New Hampshires with Leghorns are reported. Hatch- 
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ability, post-embryonic viability, and economic characters were best 


in crosses between F, hens and Leghorn or Russian White cocks. Animal 


Breeding Abstracts) 


LERNER, I. M. 1959. [Univ. California, Berkley. ] 

THE CONCEPT OF NATURAL SELECTION: A CENTENNIAL 
VIEW. Proc. Amer. phil. Soc., 103: 173-182.—Objections to the theory 
of natural selection are enumerated. None is now considered to be of 
great consequence. Darwin’s definition of the term “natural selection” 
is examined, particular attention being paid to the meanings he attri- 
buted to the words “selection”, “survival” and “fittest”. His descrip- 
tion is paraphrased as follows: “(1) that in nature individuals differ 
among themselves, (2) that their differences are in part determined by 
heredity, and (3) that, therefore, whenever these differences are cor- 
related with fitness, that is, success in leaving offsprin , the properties 
of the more fit individuals will be represented in succeeding generations 
to an increasing extent.” In other words, natural selection is “the 
differential reproduction of genotypes”. Post-Darwinian advances in the 
study of natural selection are briefly reviewed, and some common mis- 
interpretations of the basis of natural selection are discussed. (Animal 
Abstracts) 


LEVENE, H. 1959. [Dep. Math. Statist. Zool., Columbia Univ., New York.] 

RELEASE OF GENETIC VARIABILITY THROUGH RECOM- 
BINATION. IV. STATISTICAL THEORY. Genetics, 44: 93-104.— 
The statistical methods and concepts used in analyses of data pertaining 
to the release of genetic variability through recombination are described. 
The definition and interpretation of the components of variance in- 
volved and some difficulties inherent in the interpretation of significance 
tests are discussed. (Animal Breeding Abstracts) 


MAC BRIDE, G. 1959. 

BREEDING OF (AND FROM) HYBRIDS. Poult. Ind., 24: 308.— 
Although the use of the term “hybrid” to describe crosses within a 
species is, strictly speaking, incorrect, yet it is widely used by poultry 
breeders for breed and strain crosses in the domestic fowl. An attempt 
is made to standardise the use of the term. (Animal Breeding Abstracts) 


MANTEL, K. Zweijahrige amtliche Bayerische Leistungsprufung in 
Erding 1956/58. 

TWO YEARS OF OFFICIAL BAVARIAN LAYING TRIALS AT 
ERDING 1956-58. Deutsch. Wirtschaftsgeflugelzucht, 1958, 10, 914- 
915—The laying performance of 240 hens from 3 New Hampshire, 13 
Leghorn and 14 Brown Leghorn strains was reported over 2 years. In 
the first laying year 215.4 eggs of 56 g. were laid, on the average, and 
in the second year 171.9 eggs of 61 g. In January and February al- 
together 73.1 and 44.9 eggs were laid in the first and second years, 
respectively, and in October, November and December, when prices 
were high, only 41.4 and 15.0. New Hampshires required more feed 
than the other breeds in the first year, but not in the second, when 
feed intake of all birds dropped. Leghorns gave the highest egg pro- 
duction and the best feed utilisation; Brown Leghorns came second 
and New Hampshires last. All breeds showed a big increase in weight 
in the first year, and a slight increase in the second. Mortality was low. 
Incidence of leucosis, which occurred mainly in the first year, was 
slight.—I. R. Anderson. (Nutrition Abstracts & Reviews) 


MAUCH, A. and A. PADURARU. 1958. Cercetari asupra productivitatii 
metisilor industriali Leghorn x Rhode. 

THE PRODUCTIVITY OF COMMERCIAL CROSSES BETWEEN 
LEGHORNS AND RHODES. Luer. sti. Inst. Cere. zooteh. [Bucuresti], 
16: 535-544. (Russian, French, German and English summaries.]— 
At the farms at Stupini and Medias 250 Leghorn hens and 250 Rhode 
Island Red hens were crossed with R.I.R. and horn cocks resp. In 
the lst year the body weight and egg production of the crossbreds sired 
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by the Leghorns were greater than those of the reciprocal cross; in 
the 2nd laying year production was reduced in both groups: Production 
was lower in crossbreds from F:; mated inter se than in F:.—-Abstract 
of summaries. (Animal Breeding Abstracts) 


MC DONOGH, S., and E, BANNIGAN. 1959. 

TURKEY STOCK IMPROVEMENT WORK WITH SPECIAL 
REFERENCE TO THE TURKEY BREEDING UNIT AT ATHENRY 
AGRICULTURAL SCHOOL. J. Dep. Agric. [Dublin], 54 (1957-58): 63- 
89.—A brief history of turkey improvement schemes in Ireland is given. 
Because of difficulty in obtaining superior ¢ ¢ for improving local] stock, 
4 strains of Large Broad Breasted White turkeys and 2 consignments 
of Beltsville Small Whites were imported as eggs from the U.S.A. 
These strains have been retained and bred at Athenry, where a special 
turkey breeding unit was constructed in 1956 to house breeding nuclei, 
which will ensure a regular supply of superior ¢¢ for issue to the 
Turkey Cock Station. 

A detailed and illustrated account of the breeding unit is given, to- 
ther with a brief outline of the breeding programme to be followed. 
he unit will be equipped to investigate practical problems of manage- 

ment and reproduction. Some data on growth and reproduction of the 
imported strains are given, with an estimate of the rate at which the 
local stock will be upgraded. (Animal Breeding Abstracts) 


MEHNER, A. H. W. HOHLS, and J. SOMMERFELD. Die Mastfahigkeit 
verschiedener Huhnerrassen bzw. -stamme. 

THE FATTENING CAPACITY OF DIFFERENT BREEDS AND 
STRAINS OF POULTRY. Arch. Geflugelk., 1959, 23, 1-11. [Bundesfor- 
schungsanst. Kleintierzucht, Celle.] English summary.—Groups of 40 to 
50 day-old chicks, in the first trial 6 Leghorn and 4 Sussex strains 
and in the second trial 3 Leghorn, 5 Sussex, 1 Columbia and 1 White 
Rock strain, were reared to 1100 to 1200 g. Differences of weight gain, 
feed efficiency and profit margin varied greatly within each breed. On 
the average Sussex chicks gave better results than Leghorns, but some 
Leghorn strains achieved better results than some Sussex strains. 
Columbias were a little below the Leghorn average and White Rocks 
were above the Sussex average. Relative differences between the breeds 
were smaller at a final weight of 800 g. owing to the earlier maturity 
of Leghorns. Fattening Leghorns beyond 800 g. was not profitable.— 
R. G. Hankin. (Nutrition Abstracts & Reviews) 


OREL, V., F. MUSIL, and V. ZNOJILOVA, 1957. [Dairy Poult. Res. Inst., 
Brno.] Die Zucht und die Eierqualitat. 

BREEDING AND EGG QUALITY. Arch. Geflugelz. Kleintierk., 6: 
283-294. [B.] [Russian and English summaries.]|—Between Jan. and 
Aug. 20 eggs from 8 hens of each of the following breeds were analysed: 
Brown Leghorn, White Leghorn, Rhode Island Red and 2 strains of 
White Wyandottes. The characters examined were albumen index, shell 
thickness, specific gravity, porosity, and weight loss after storage for 
10 days at 25° C. Breed, strain, and individual hen differences were 
studied; highly significant differences in all these characters were 
found, particularly between individual hens. Co-efficients of repeat- 
ability were 0.59 for albumen index, 0.42 for shell thickness, 0.33 
for sp. gr., 0.20 for shell porosity, and 0.26 for weight loss. To 
gauge satisfactorily the albumen quality of eggs laid by a particular 
hen it is necessary to analyze 5-10 eggs, for sp. gr. 10-15 eggs, and 
for weight loss at least 15 eggs. (Animal Breeding Abstracts) 


OWEN, R. D. 1959. [Div. Biol., California Inst. Technol., Pasadena.] 
IMMUNOGENETICS. Proc. Xth int. Congr. Genet. [Montreal], 
1958, Vol. I (Pap.): 364-374, [B.]—Immunogenetics, in its broadest - 
sense, deals with “the specificities of molecules, particularly macro- 
molecules and their inheritance and interactions”. Some of the problems 
involved in carrying out and particularly in interpreting immunological 
tests are discussed. Although the principle of “one allele-one specificity” 
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is still generally acceptable at the antigen-antibody reaction level, de- 
viations from the “onc gene-one antigen” principle have been demon- 
started by workers at the macromolecular level. It has usually 
been found, however, that similar specificities are inherited as 
though they were controlled by sets of multiple alleles, and that 
apparently multiple alleles control related antigenic specificities. 
There is as yet no proof that some of these specificities relate to 
spatially separate sites within a gene or to different adjacent genes. 
On serological grounds alone, symbolic complexity need not relate to 
separate subgenic sites or separate genes. (Animal Breeding Abstracts) 


ROBERTSON, ALAN, 1959. [Inst. Anim. Genet., Edinburgh.] 
EXPERIMENTAL DESIGN IN THE EVALUATION OF 
GENETIC PARAMETERS. Biometrics, 15: 219-226.—The optimum 
population structure for the estimation of intraclass correlations and 
genetic parameters by analysis of variance methods is discussed.—F rom 
author’s summary. (Ani Breeding Abstracts) 


SCHOLTYSSEK, S., and C. BRODERSEN. Die Huhner-leistungsprufung 
Stuttgart-Hohenheim, 1957/1958. 

LAYING TRIALS AT STUTTGART-HOHENHEIM, 1957-1958. 

Deutsch. Wirtschaftsgeflugelzucht, 1958, 10, 954-955. [Landwirtsch. 


‘Hochsch., Stuttgart-Hohenheim.]—Records were kept for 350 days of 


25 groups of 8 hens of 4 breeds. Average intake of laying meal with 
20.9 per cent. protein was 21.7 kg. and of cereals with 10.7 per cent. 
rotein 17.5 kg.; egg production was 221.1 and egg weight 58.9 g. 
ses of birds and weight gains were normal.—R. G. Hankin. (Nutrition 
Abstracts & Reviews) 


SCHULTZ, J. 1959. [Inst. Cancer Res., Philadelphia.] 

INTEGRATIVE MECHANISMS IN BIOLOGY. INTRODUCTORY 
REMARKS. Amer. Nat., 93: 209-211.—A brief review is given of some 
of the problems facing recent genetic research in fitting into the integra- 
tive mechanism units of heredity that maintain their independent 
activities while a in the organisation of the individual as a 
whole, (Animal Breeding Abstracts) 


at L., and S. WEARDEN, 1959. [Kansas State Univ., Manhat- 
tan. 

A DISTRIBUTION-FREE ASYMPTOTIC METHOD OF ESTI- 
MATING, TESTING, AND SETTING CONFIDENCE LIMITS FOR 
HERITABILITY. Biometrics, 15: 227-235.—A method is proposed for 
the estimation of heritability under the situation where the experi- 
menter may not be able to assume a norma! distribution for the variate 
being studied. It requires that the individuals in the parental and 
the F, generation can be ranked on the basis of the character under 
study. The heritability of rank can then be estimated, the estimate 
tested for significance, and confidence limits placed on the parameter. 
—Authors’ summary. (Animal Breeding Abstracts) 


SIBLEY, C. G., and P. A. JOHNSGARD. 1959. [Dep. Conserv., Cornell 
Univ., Ithaca, N.Y.] 

AN ELECTROPHORETIC STUDY OF EGG-WHITE PROTEINS 

IN TWENTY-THREE BREEDS OF THE DOMESTIC FOWL. Amer. 

Nat., 93: 107-115.—An electrophoretic study was made of the com- 

sition of the protein in fresh thin albumen samples from eggs of 23 

reeds, including the red jungle fowl, the bantam, and various com- 

mercial] and exhibition breeds. The patterns obtained by paper elec- 
trophoresis were similar in all breeds. (Animal Breeding Abstracts) 


SIEGEL, P. B, 1959. [Poult. Dep., Virginia Agric. Exp. Sta., Blacksburg.] 

EVIDENCE OF A GENETIC BASIS FOR AGGRESSIVENESS 
AND SEX DRIVE IN THE WHITE PLYMOUTH ROCK COCK. Poult. 
Sci., 38: 115-118.—Lines of White Plymouth Rock cocks which were 
selected for similarity in body weight differed significantly in aggres- 
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siveness and sex drive, on an apparently genetic basis. Comparison be- 
tween cross-line cocks and cocks from inbred lines did not reveal any 
heterotic effect as regards these traits. Positive correlations are indi- 
cated between aggressiveness and mating ability, as well as between 
numbers of courtship displays, mounts, and treads, and number of mat- 
ings. (Animal Breeding Abstracts) 


VASILJEY, N. A. 1959. Iz istorii “cistogo” golubja 

FROM THE HISTORY OF THE “PURE” PIGEON. Pticevodstvo, 
9(6): 45-48.—The history is briefly sketched of some renowned races 
of pigeons developed by famous Russian fanciers between the 16th 
century and 1860. (Animal Breeding Abstracts) 


VOLKOY, VY. A. 1959. Plemennoe pticevodstvo v Cehoslovakii. 

BREEDING POULTRY IN CZECHOSLOVAKIA. Pticevodstvo, 
9(7): 34-38.—At the beginning of 1958 there were 22,420,000 poultry in 
Czechoslovakia. The organisation of breeding work is described. In the 
1956-57 laying trials at the Drosov Breeding Station in Moravia, 320 
‘hens laid an average of 201.14 eggs of 56.51 g.; the Vlaski breed was 
highest with 206.35 eggs of 57.13 g. and White Leghorns, Rhode Island 
Reds and White Wyandottes had an average of 199.31-199.7 eggs. Re- 
search is carried out at several institutes the principal of which is 
the Poultry Research Institute of the Slovakian Academy of Sciences. 
Work is being done on factors influencing high production throughout 
the year; embryonic mortality; the causes of soft shells; cross-breeding 
with R.I.R.’s, Wyandottes, Brown Leghorns and White Leghorns to 
increase egg production; the development of a new breed based on in- 
digenous hens from North SlovakiaxR.I.R. and Wyandotte ¢ 4. (Animal 
Breeding Abstracts) 


WEINSTEIN, A, 1958. [Biol. Labs., Harvard Univ. ] 
THE GEOMETRY AND MECHANICS OF CROSSING OVER. 
Cold Spr. Harb. Symp. quant. Biol., 23: 177-196.—The distribution of 


exchanges among the chromatids of tetrads and the lengthwise distri- 
bution of exchanges in chromatids and tetrads are analysed, and a 
study is made of the relationship between sister chromatids, and of 
probable mechanisms of crossing-over and replication. Possible inter- 
pretations of the results of multiple-strand analyses are suggested. 
(Animal Breeding Abstracts) 


WESSELS, J. P. H., and A. M. GERICKE. 1958. [Dep. Agric., Pietermaritz- 


burg. 

A COMPARATIVE STUDY OF GROWTH IN YOUNG FOWLS 
OF A LIGHT AND HEAVY BREED. Sci. Bull. Dep. Agric. S. Afr., 
No. 384: 26 pp. Price: 3s.—A total of 93 S.C. White Leghorns and 94 
Black Australorp chicks were reared to 18 wks., 10 being killed weekly 
from the 4th wk. to study changes in conformation. Australorps were 
heavier than W.L. chicks throughout and this difference increased with 
age. Australorps had not completed the rapid growth period by 18 
wks. Dressed weight tended to increase in a similar fashion to live 
weight. Dressing percentage increased at a higher rate in W.L. pullets, 
and possibly in Australorp pullets, than in Leghorn cockerels. Cockerels 
had a higher dressing percentage in earlier stages while the reverse 
was true in later stages of the experiment. Results are tabulated. (Animal 
Breeding Abstracts) 


WESSELS, J. P. H. 

LINKAGE BETWEEN THE COLUMBIAN COLOUR PATTERN 
AND LATE FEATHERING IN FOWLS. South African J. Agric. Sci., 
2: 3: 357-361 (Sept.) 1959.—The progeny of Light Sussex X New 
Hampshire males mated with red early feathering hens, consisting of 
1065 individuals, were used to determine the percentage crossover be- 
tween late feathering and “silver” and as manifested in the Columbian 
colour pattern fowls. During two seasons crossingover percentages of 
4.66 and 1.85 were observed. For various reasons the latter mentioned 
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value is considered the more accurate. The possible existence of an 
cts factor responsible for a dilution of red colour became evident. 
. M. ricke. 


ZNOJILOVA, V., ¥. ZOUFALY, and V. PATKOVA. 1959. Navrh na zlepseni 
sily vajecne skorapky vy plemennych chovech drubeze 

IMPROVED SHELL THICKNESS IN BREEDING FLOCKS OF 
POULTRY. Sborn. esl. Akad. Zemed. Ved. Zivoc. Vyr., 4(32): 553-562. 
{B-] (Russian, German and English summaries.]}—Data were obtained 
rom 16 flocks of various breeds of fowl. Of the eggs examined 28-68% 
(11.01-54.33) were thin shelled; the incidence was highest in the Rhode 
Island Red and Wyandotte breeds. Hatchability of thick-shelled eggs 
was 71.14% of eggs set and 80.95% of fertile eggs set v. 65.15 and 
76.32% resp. of thin-shelled eggs; the percentages were based on too 
few numbers for the differences to be statistically significant. It is sug- 
gested that hens laying thick-shelled eggs should be selected for breeding. 
(Animal Breeding Abstracts) 


ZNOJILOVA, V., V. ZOUFALY, and B. JUDOVA. (Res. Agr. Inst., Prague 
and Brno, Czechoslovakia) Vysledky prveho roku kontroly jakosti 
vajec pro plemenarske ucely. 

RESULTS OF FIRST YEAR OF EGG QUALITY TEST FOR 
BREEDING PURPOSES. Sbornik Csazv zivocisna vyroba 4(7): 543- 
551, 1959.—The egg quality in 68 pedigree poultry farms in Bohemia 
and Moravia and in two poultry contro] stations Sobetice and Drasov) 
were examined during the winter and summer months. Altogether 407 
families, 1477 hens and 4499 eggs were observed. Shell strength, shell 
porosity, albumen thickness, yolk color and blood spots were determined. 

Thirty-six percent of the hens laid egs of watery albumen and of 
thin shell on the pedigree farms. The egg quality in the poultry control 
stations was better. Essential breed and location differences were 
found. The blood spots were 14.42% in winter and 6.36% of the hens 
on pedigree farms. In the poultry control stations egg faults were not so 
frequent. id quality was estimated on a 100-point grading scale. 
Directions for practical use of the results were proposed.—V. Orel. 


ZNOJILOVA, V., V. ZOUFALY, and V. PATKOVA., (Res. Agr. Inst., Brno, 
Czechoslovakia) 

A PROPOSITION FOR IMPROVEMENT OF SHELL STRENGTH 
IN THE BREED FLOCKS OF POULTRY. Sbornik Csav zivocisna 
vyroba, 4(7): 553-560. 1959.—The average prduction of thin shell eggs 
in 16 breed flocks of poultry was 28.68%, varying from 11.01% to 
54.33%. The greatest Fae ange 2 of thin shell eggs was in Rhode Island 
Red and Wyandotte flocks. Shell thickness was measured by specific 
gravity, modified Olsson’s method, of fresh laid eggs. Average hatch- 
ability of thin shell eggs was lower, 65.15% versus 76.32% for all eggs 
laid. Hatchability of thick shell eggs was always higher, the difference 
varied from 0.2% to 21.8%. The hatchability differences were not 
statistically significant due to too small a number of ee examined. 
The examined method for shell strength is suitable for b ing practice. 
Shell thickness will be improved by selection.—V. Orel. 


ZNOJILOVA, V., V. ZOUFALY, and B. JUDOVA, 1959. [Agric. Inst., Brno.] 
pc ga prveho roku kontroly jakosti vajec pro plemenarske 
ucely. 

RESULTS OF FIRST YEAR OF TESTING EGG QUALITY FOR 
BREEDING. Sborn, esl. Akad. Zemed. Ved. Zivoc. Vyr., 4(82): 543-552. 
a, German and English summaries.]—In the summer and winter 
aying seasons in 1957-58, egg quality was tested in 4499 eggs laid by 
1477 hens of 407 families in 68 flocks in Bohemia and Moravia. Basing 
evaluation on shell strength and porosity, albumen density, yolk colour 
and the incidence of blood spots, it is concluded that this method is 
suitable for the selection of breeding birds.—Abstract of summaries. 
(Animal Breeding Abstracts) 
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PHYSIOLOGY 


ADRIAN, J. Influence de la thyroxine et des oestrogenes sur le contenu 
de l’oeuf de poule en vitamines B. 

EFFECT OF THYROXINE AND OF OESTROGENS ON THE B 
VITAMIN CONTENT OF THE HEN’S EGG. Arch. Sci. physiol., 1958, 
12, 229-243. [Lab. Biochem. Nutrit. C.N.R.S., Bellevue, Seine-et-Oise.]— 
Laying pullets received a basal ration alone or supplemented per kg. with 
875 mg. Ca pantothenate and with thyroxine or oestradiol. in amounts 
compatible with maintenance of egg production. The effect of the 
hormones varied according to season and stage of the egg-laying cycle. 
At the beginning of laying, thyroxine decreased the number of eggs, 
but increased the weight of white and, sometimes, of yolk. Oestradiol 
increased the number of eggs, but had little effect on white or yolk. 
The transfer of vitamins to the egg appeared to be influenced more by 
the stage of the laying cycle than by the hormones.—E. M. Cruickshank. 
(Nutrition Abstracts & Reviews) 


ASTALDI, G. and E. STROSSELLI. Ricerche sull’effeto citodifferenzi- 
ativo della vit. Bu. 

THE CELL-DIFFERENTIATING EFFECT OF VITAMIN Bu. 
Boll. Soc. ital. Biol. sper., 1958, 34, 1676-1677. [Blood Res. Found. Centre, 
Osp. Tortona.]—Fibroblasts of embryonic chick heart in culture with 
10 or 1 vg. vitamin By» per ml. medium showed after 5 days single 
cells which became rounded and developed basophil cytoplasm, with 
more deeply staining nuclear chromatin and enlarged nucleoli. Such 
cells were not found in cultures with 0.1 ug. vitamin Bw or less per ml. 
The differentiated cells are compared with stages in haemopoiesis in 
the chick embryo.—D. Duncan. (Nutrition Abstracts & Reviews) 


BECKER, W, A., and L. R. BERG. 
HOMEOSTASIS AND THE SENSITIVITY OF EXPERIMENTS 
USING CHICKENS. Poultry Sci., 1959, 38, 362-372. [State Coll. Wash- 
ington, West Wash. Expt., Stat., Puyallup.]—This paper reports the re- 
sults of 3 experiments designed to examine conditions which might affect 
the sensitivity of chick growth experiments. Inbred birds were compared 
with crosses between two inbred flocks, males were compared with fe- 
males and groups of mixed sex were compared with groups in which 
the sexes were caged separately. The age at which measurements 
were made was also examined, from 1 to 8 weeks of age. In all the 
experiments, planes of nutrition differed. The principal conclusions 
reached were that males were more sensitive than females and that 
differences among genotypes were more easily detected when the birds 
were on a high plane of nutrition. It was also concluded that for 
: broilers dietary differences were most clearly detected by weighing 
the birds at 2 or 3 weeks of age—A. W. Boyne. (Nutrition Abstracts 
& Reviews) 


BELL, D. J.. W. M. MC INDOE, and D. GROSS. 

TISSUE COMPONENTS OF THE DOMESTIC FOWL. 3. THE 
NON-PROTEIN NITROGEN OF PLASMA AND ERYTHROCYTES. 
Biochem. J., 1959, 71, 355-364. [Agric. Res. Counc., Poultry Res. Centre, 
(Nutrition Abstracts & Reviews) For part 2 see Abst. 
08, Vol. 28. 


BOWMAN, J. C., and J. D. H. ARCHIBALD. 

EFFECT OF CONTROLLED LIGHTING ON PRODUCTION 
CHARACTERS IN THE FOWL. Nature, 1959, 183, 1138-1139. [Breed- 
Res. Dept., Thornber Bros., Ltd., Mytholmroyd, Halifax, Yorks.]|—Ex- 
perimental lighting techniques were tested in 2 deep-litter cabins, with or 
without windows, and controlied for ventilation and temperature, at one 
farm in Scotland, England and Ireland. On the Scottish and English 
farms, respectively, the birds were reared on natural day length to 23 
weeks and 16 weeks. Some birds then received increasing lighting dur- 
ing laying, and the others received a constant amount. On both farms 
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change of light delayed attainment of maturity and peak production, 
but reduced mortality and increased egg production during the early 
period of laying. The coefficient of variation of egg production also 
was reduced, which might improve efficiency in selection experiments 
made in these conditions. On the Irish farm similar results were obtained 
with restricted lighting during rearing, followed by either increasing or 
constant lighting during laying, and though maturity was attained 
slightly later than in birds reared on natural day length, total egg 
production after 3 months was higher.—E. M. Cruickshank. (Nutrition 
Abstracts & Reviews) 


BOZKO, P. N. 1959, [Kharkov Zootech. Inst., Ukraine.] O neprodolzitel- 
jnom nocnom osvescenii pticnikov v osenne-zimnii period dlja 
povysenija jaicenoskosti kur. 

SHORTENING THE NIGHT BY ILLUMINATING POULTRY 
HOUSES IN AUTUMN-WINTER TO INCREASE EGG PRODUC- 
TION Pticevodstvo, 9(7): 14-17.—Work carried out in the U.S.S.R. is 
summarised. (Animal Breeding Abstracts) 


BROOKS, J., and H. P. HALE. 

THE MECHANICAL PROPERTIES OF THE THICK WHITE 
OF THE HEN’S EGG. Biochim. biophys. Acta, 1959, 32, 237-250. [Low 
Temp. Res. Stat., Univ. Cambridge.] (Nutrition Abstracts & Reviews) 


BUTTURINI, U., E,. PRETOLANI, and A. GNUDI. Azione dell’elastasi e 
del glucagone sulla colesterolemia. 

EFFECTS OF ELASTASE AND GLUCAGON ON BLOOD 

CHOLESTEROL. 


BUTTURINI, U., and A, GNUDI. Azione del glucagone e dell’elastasi sui 
grassi etere estraibili epatici. 
EFFECTS OF GLUCAGON AND ELASTASE ON ETHER- 
EXTRACTABLE FATS OF THE LIVER. 


BUTTURINI, U., and E. PRETOLANI. Sul contenuto in elastasi del pan- 
creas in condizioni normali, dopo glucagone, elastasi ed in corso 

di dieta aterogena. 
ELASTASE IN THE PANCREAS IN NORMAL CONDITIONS, 
cma OR ELASTASE AND DURING ATHEROGENIC 


BUTTURINI, U., C. GIRO, and M. LANGER, Azione del glucagone e dell’ 
elastasi sul trofismo della parete vascolare nell’ateromasia 
sperimentale del pollo. 

EFFECTS OF GLUCAGON AND ELASTASE ON THE VASCU- 
LAR WALLS IN EXPERIMENTAL ATHEROMASIA OF THE 
CHICKEN. Boll. Soc. ital. Biol. sper., 1959, 35, 27-28; 28-29; 31-33; 
33-34, [Ist. Patol. Med., Univ. Bologna.]—(a) Three groups of 6 chick- 
ens weighing about 1 kg. received a normal diet alone, as controi group, 
or were given daily for 34 days 100 “g. glucagon intramuscularly, alone 
or with 100 elastolytic units of elastase intravenously daily. Three 
similar groups received for the same period a diet with 2 g. cholesterol 
per head daily and were otherwise untreated or received the same doses 
of glucagon and elastase as the third group or the elastase alone. 

On the normal diet, glucagon alone or with elastase did not signifi- 
cantly affect serum total or ester cholesterol. On the diet with added 
cholesterol, the rise of total cholesterol was prevented when both sub- 
stances were given, but the proportion of ester to free cholesterol rose. 
When elastase alone was given with the diet rich in cholesterol, total 
cholesterol did not rise, but ester cholesterol rose slightly and the free 
fraction almost disappeared. 

(b) In 6 groups of chickens treated as above the ether-soluble fat 
content of the liver was 3.5, 3.9, 2.4, 8.2, 3.3 and 3.7 per cent. 

(c) In 6 groups of chickens treated as above elastase activity was 
about 5, 3.5, 2, 9.5, 3 and 3 mg. per g. tissue. 
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(d) In 6 groups of chickens treated as above the most severe 
atherosclerosis in the aorta was in the group given the diet with choles- 
terol and otherwise untreated. The groups on the same diet and given 
elastase alone or with glucagon had no lesion, but the chickens on 
normal diet with elastase and glucagon had severe lesions although 
serum total cholesterol was not high. It is thought probable that pan- 
creatic elastase regulates cholestero] metabolism and thus indirectly 
affects the development of atheroma.—D. Duncan. (Nutrition Abstracts 
& Reviews) 


CARTER, R, D., J. W. WYNE, VY. D. CHAMBERLIN, and M. G. 
MC CARTNEY. 

ORAL ADMINISTRATION OF ESTROGENS AND THEIR 
EFFECT ON GROWTH, FEED CONVERSION AND CARCASS 
QUALITY OF GROWING TURKEYS. Poultry Sci., 1958, 37, 1284- 
1288. [Dept. Poultry Sci., Ohio Agric. Exp. Stat., Wooster.]—Groups of 
Small-type White turkey poults were reared from 10 to 16 weeks 
of age on a control ration of maize and soya bean meal type, fortified 
with minerals and vitamins, or on that ration supplemented with 22 or 32 
mg. dienoestrol diacetate per lb. feed, both given for 3 or 6 weeks before 
marketing at 16 weeks. Compared with the control group, both levels of 
the oestrogen significantly improved weight gain of both males and 
females; highest gains were made on the higher level given for 3 
weeks before slaughter, and lowest on the higher level for 6 weeks 
before slaughter, although gain in that group was significantly higher 
that that of controls. ere was no significant difference between 
groups in efficiency of feed conversion, or in dressing percentage of 
males. Degree of finish in males was best in groups receiving 22 mg. 
oestrogen for either 3 or 6 weeks before slaughter. 

A similar experiment was made to compare dienoestro] diacetate 
with diethylstilboestrol; groups of young turkeys were fed from 9 to 
12 weeks of age on the same control ration as before, alone or supple- 
mented with 32 mg. dienoestrol diacetate or 32 or 16 mg. diethylstil- 
boestrol per lb. feed. Replicates of these groups, including the controls, 
received » further addition of 5 per cent. animal fat. The higher level 
of diethylstilboestro] significantly improved weight gain of both sexes, 
the lower level that of males only. Dienoestrol diacetate had no signifi- 
cant effect. Added fat, alone or in combination with oestrogen, had 
no effect on weight gain. Efficiency of feed conversion was not affected 
by oestrogens, but fat significantly improved it, regardless of the 
ration. Dressing percentages were high in all birds, including controls. 

The ss effect of dienoestrol in the 2 experiments may have 
been due to a difference in the age of the birds—J. S. Thomson. (Nu- 
trition Abstracts & Reviews) 


DAM, H., J. P. FUNCH, P. W. HANSEN, I. PRANGE and E, SONDER- 
GA 


us 
INVESTIGATIONS ON THE GIZZARD LINING OF THE 
CHICK. Acta physiol. scand., 1958, 44, 322-335. [Dept. Biochem. Nutrit., 
Polytech. Inst., Copenhagen.]|—The amino acid composition of the giz- 
zard lining of chickens is tabulated. The hard lining is composed mainly 
of a scleroprotein with much less cystine than most keratins and much 
less glycine than collagen or elastin. The name “koilin” is suggested if 
the material turns out to be a single substance. 4 
The gizzard lining of chickens is yellow from hatching. The pigment 
appeared on examination to be a yellow modification of biliverdin, the 
main pigment of chicken bile. When birds were fasted for about 24 hr. 
the gizzard lining was found to be green, but if the bile ducts were 
ligated before fasting the colour remained yellow. The green colour 
appeared to originate from regurgitated intestinal contents.—D. Duncan, 
(Nutrition Abstracts & Reviews) 


D’ARCANGELA, P. Sulla concentrazione dello zucchero fermentescibile e 
dello sostanze riducenti non fermentescibili nel sangue del 


colombo durante l’inanizione acuta 
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CONCENTRATIONS OF FERMENTABLE SUGAR AND NON- 
FERMENTABLE REDUCING SUBSTANCES IN THE BLOOD OF 
THE PIGEON DURING ACUTE STARVATION. Quad. Nutrizione, 
1958, 18, 62-72. [Ist. Fisiol. Umana, Univ. Rome.] English summary.— 
Fermentable sugar and non-fermentable reducing substances were esti- 
mated in protein-free blood from 6 fasting adult pigeons before and 
after fermentation with yeast. After a slight decrease on the 4th day of 
starvation, total reducing substances gradually rose to above the original 
level, then dropped sharply. Blood sugar behaved in the same way; its 
final decline was pronounced. The curve for non-fermentable reducing 
substances followed a different course. In 2 birds subsequently given 
food, sugar rose immediately and non-fermentable reducing substances 
declined, but both returned later to normal levels. ; 

It was concluded that blood sugar was responsible for the increase 
of reducing substances during starvation.—I. R. Anderson. (Nutrition 
Abstracts & Reviews) 


ERASMUS, J. E. 1959. [Stellenbosch-Elsenburg Coll. Agric., Stellen- 


bosch. ] 
HATCHING DATE DETERMINES DATE OF FIRST EGG. Fmg 
S. Afr., 35(1): 48—On the basis of 2835 White Leghorn production 
records over a period of 8 yrs., it was determined that Sep. is the best 
month for hatching W.L.s in the Western Province, such birds sub- 
sequently having the highest winter (April-July) egg production. The 
ve season lasted from 15th July to 20th Oct. (Animal Breeding 
stracts) 


FERRAND, R., and L. VAUGIEN. 1958. [Fac. Sci. Rennes.] Spermato- 
genese du verdier obtenue, en hiver par l’eclairement artificiel 
ou l’injection d’hormones. 

SPERMATOGENESIS INDUCED IN THE GREENFINCH IN 

WINTER BY ARTIFICIAL LIGHTING OR HORMONE INJECTION. 

C.R. Acad. Sci. [Paris], 246: 3511-3514. (Animal Breeding Abstracts) 


FISCHER, H. 1959. [Inst. Anim. Husb., Univ. Indonesia, Bogor.] 

SIAMESE TWIN CHICKS. Hemera zoa, 66: 29-30.—When a double- 
yolked egg laid by a White Leghorn hen was opened after 22 days of 
incubation, 2 recently dead 9 embryos joined together by their yolk 
sacs were found. They weighed 17.2 g. and 18.1 g. resp. The abdomens 
were not closed, and one chick had malformed toes, but otherwise the 
“twins” appeared normal. Double-yolked eggs are found, on an average, 
in about 2% of all eggs laid. There is a possibility that the tendency 
to produce such eggs is hereditary. (Animal Breeding Abstracts) 


FORBES, M., R, M. GUTTMACHER, R. R. KOLMAN, and D. KRITCHEY- 


Y. 

SERUM CHOLESTEROL LEVELS IN GERM-FREE CHICKENS. 
Experientia, 1958, 14, 441-442. [Germ-free Anima] Res. Project, Univ. 
Pennsylvania. ]—Eggs incubated for 18 days were immersed for 2 min. 
in a 0.15 per cent. detergent solution and then for 12 min. in a 2 per 
cent. mercuric chloride solution at 37° C. and were subsequently 
transferred by tube to a sterilised germ-free unit. The chicks 
received an autoclaved semi-synthetic diet with sterilised water until 6 
or 8 weeks of age and were then killed. The rate of growth of the germ- 
free chickens was better than that of control birds reared normally, 
but in absence of dietary cholesterol there was no significant difference 
between the levels of serum cholestero] in the 2 groups.—I. R. Anderson. 
(Nutrition Abstracts & Reviews) 


FORBES, M., W. C. SUPPLEE, and G. F. COMBS. 

RESPONSE OF GERM-FREE AND CONVENTIONALLY 
REARED TURKEY POULTS TO DIETARY SUPPLEMENTATION 
WITH PENICILLIN AND OLEANDOMYCIN. Proc. Soc. Exp. Biol. 
Med., 1958, 99, 110-113. [Germ-free Anima] Res. Unit, Walter Reed 
Army Inst. Res., Washington, D.C.]—Groups of turkey poults were 
incubated and hatched in sterile conditions or in the standard way. All 
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birds were fed to appetite on a synthetic diet. Some from each group 
were given penicillin 45 or oleandomycin 30 mg. per kg. diet. The 
antibiotics did not improve growth of the germ-free birds. Growth 
of those reared in standard conditions was improved by the antibiotics 
and was as good as that of the germ-free poults——M. E. Falconer. 
(Nutrition Abstracts & Reviews) 


FOX, S., and T. R. MORRIS 

FLASH LIGHTING FOR EGG PRODUCTION. Nature, 1958. 182, 
1752-1753. [Dept. Agric., Univ. Reading.] (Nutrition Abstracts & Re- 
views) 


FRASER, M. J., and E. 8S. HOLDSWORTH 

VITAMIN Bz AND PROTEIN BIOSYNTHESIS. VITAMIN Bu 
AND BIOSYNTHESIS IN CHICK LIVER. Nature, 1959, 183, 519-523. 
[Nat. Inst. Res. Dairying, Univ. Reading.]—(a) Studies were with chicks 
deficient in vitamin By» and maintained by the method of Coates et al. 
(Abst. 392, Vol. 21). The distribution of vitamin Bw in different cell 
fractions of the liver was measured by injecting the vitamin labelled 
with ®°Co, 48 and 24 hr. before the chicks were killed. Much of the 
6°Co activity was ir the debris and about one-third in the supernatant 
fraction with only 5.9 per cent. in the pH 5 enzyme fraction (see Hoag- 
land et al., J. Biol. Chem., 1956, 218, 365). The vitamin Bw content of 
fresh liver in #g. per g. ranged from 0.012 to 0.017 in deficient and 
from 0.77 to 0.090 in normal chicks. 

Incorporation of amino acids labelled wtih ‘*C was studied in vitro 
in fractions of minced liver and in microsome-rich liver fractions ob- 
tained from homogenates. With minced liver incorporation of amino 
acids labelled with 1*C was less in deficient than in normal tisssue. When 
vitamin Bw was added in vitro the increase of incorporation was erratic. 
In microsome-rich fractions, decreased uptake of amino acids by deficient 
livers was found in 2 of 6 experiments. Addition of vitamin By in vitro 
gave an increase in only 2 experiments. Chloramphenicol had no inhibit- 
ing effect on incorporation of amino acids into microsome-rich fractions, 
but in high concentration the anilide of the monocarboxylic acid of vita- 
min By was inhibitory. The rate of activation of amino acids, measured 
by the hydroxamate test or by incorporation into soluble cell-sap nucleic 
acid, was greater in deficient than in normal liver preparations. Little 
difference between deficient and normal liver in activation of amino acid 
was detected by the adenosinetriphosphate-phosphate exchange method. 
The experiments gave no evidence of a direct role of vitamin Bw in the 
activation of amino acids or in their incorporation into liver fractions 
rich in microsomes. (Nutrition Abstracts & Reviews) 


GEISSLER, H., and G. RUPP. Die Eiweissfraktionen des Serums gesun- 
der Huhner, festgestellt durch die Papierelektrophorese. 

SERUM PROTEIN FRACTIONS OF HEALTHY HENS, ESTI- 
MATED BY PAPER ELECTROPHORESIS. Zentralbl. Vet.-med., 1959, 
6, 286-291. [Vet.-Hyg. Inst., Justus Liebig Univ., Giessen.] English, 
French and Spanish summaries.—Blood serum of 84 hens of 5 different 
age groups was divided into protein fractions by the method of Grass- 
mann and Hannig (Abst. 42, Vol. 21). Values for immature hens, hens in 
moult and old hens were similar. Young laying hens had much less 
albumin and those inoculated against fowl pest 3 weeks before the trial 
had also less §2-globulin, much more a:-globulin and slightly more 7-glob- 
ulin.—R. G. Hankin. (Nutrition Abstracts & Reviews) 


GINTOVT, V. E. Nekotorye osobennosti obmena vescestv promesnoj pticy. 

CHARACTERISTICS OF METABOLISM OF CROSSBRED 
POULTRY. Dokl. Vses. Akad. Sel’skohoz. Nauk, 1959, No. 4, 11-15. 
[Inst. Genet., Akad. Nauk SSSR.]—Energy exchange was studied in 
hens about 18 months old, in the autumn pause in laying. Gaseous ex- 
change of groups of 2 or 3 hens was measured in a closed circuit for 
periods of 3 or 4 hr. at 18° to 22° C. after the birds had fasted for 
24 hr. Purebred Russian White and New Hampshire hens were com- 
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pared with the first cross and with crosses containing different propor- 
tions of Pervomajskaja blood; the crosses were always from hens of 
laying strain with heavier cocks. 

Mean heat production ranged from 3.930 Cal. per kg. per hr. for 

ure Russian Whites to 2.774 for the triple cross New Hampshire x 
ussian White x Pervomajskaja. 

In similar studies with growing chicks the changes in heat pro- 
duction are shown in graph and tables for Russian White, Rhode 
Island and their cross; the cross-bred chicks had a higher metabolic 
rate than either parent strain at the period of most intense growth, 
but a somewhat lower rate from about the second month of life.—D. 
Duncan. (Nutrition Abstracts & Reviews) 


GRIFFITHS, T. W. 

RELATIVE RATES OF LIVER STORAGE OF PURE a-, £-, 7- 
AND 4-TOCOPHEROLS IN THE GROWING CHICK. Nature, 1959, 
183, 1061-1062. [Spillers, Ltd., Animal Nutrit. Res. Lab., Middle Aston 
House, Aston, Oxford.]—Groups of 6 New Hampshire 
Sussex x hite Rock chickens, 6 weeks old, were given a purified 
diet low in vitamin E for 3 weeks. They then received pure a,- 8-, 7- or 
5-tocopherol, 120, 100, 120 and 100 mg. per group, respectively, in 
ethanol and water, over 5 days, and were killed 2 days later. Total 
amounts of the 4 tocopherols identified in liver by paper chromatography 
were respectively, 0.289, 0.099, 0.054 mg. and none per group of 6 birds. 
—I. R. Anderson. (Nutrition Abstracts & Reviews) 


HANEY, B. M., and M. W. OLSEN, 1958. [Agric. Res. Serv., U.S. Dep. 
Agric. Beltsville, Md.] 

PARTHENOGENESIS IN PREMATURE AND NEWLY LAID 
TURKEY EGGS. J. exp. Zool., 139, 469-477.—Studies of 13 premature 
and 39 newly laid eggs from virgin Beltsville Small White turkeys in- 
dicate that cleavage of parthenogenetic origin begins approx. 6 hrs. 
after time of ovulation. Following its initiation, the rate of cell division 
tends to be somewhat slower than that found in normally fertilised eggs 
of corresponding ages. This is evidenced by the fewer cells found in 
newly laid eggs of virgin turkeys. 

The parthenogenetic cells as observed in sectioned material tended 
to become multi-layered and showed other unmistakable signs of low 
viability and lack of organisation. Cleavage was observed in 38 of the 
39 blastodises examined microscopically, nuclei being found in 34 of 
them. One dise had not cleaved, but neither were there any vacuoles or 
other observable indications of degenerative changes in the protoplasm 
which usually are present in newly laid unfertilised eggs not developing 
parthenogenetically.—Author’s summary. (Animal Breeding Abstracts) 


HANNAN, R, S., and H. J, SHEPHERD, 

THE TREATMENT OF MEATS WITH IONISING RADIA- 
TIONS. 1. CHANGES IN ODOUR, FLAVOUR, AND APPEARANCE 
OF CHICKEN MEAT. 


WILSON, G. M. 
2. OBSERVATIONS ON THE DESTRUCTION OF THIAMINE. 


J. Sci. Food Agric., 1959, 10, 286-295; 295-300. [Low Temp. Res. Stat., 
Downing St., Cambridge.J— 1. Chicken meat was irradiated in nitro- 
gen with cathode rays. Undesirable odours were detected at 50,000 
and flavours at 250,000 rads. The effect of irradiation in nitrogen at 
different temperatures and after subsequent cooking by different 
methods, the effect of irradiation in nitrogen and oxygen on meat from 
chickens of different ages, breeds and dietary patterns, and the effect 
of storage after irradiation were studied. Irradiation in nitrogen at 
—75° C. was most effective and reduced odour and flavour threefold. 

2. The effects of irradiation in air or nitrogen, at low temperatures 
and with additives on the vitamin B: content of pork and beef were 
studied. With irradiation at -75° C. there was little destruction of vita- 
min B,.—R. G. Hankin. (Nutrition Abstracts & Reviews) 
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HEIJMANS, F. J. De behandeling van mestkuikens met oestrogene 
stoffen. 
TREATMENT OF FATTENING CHICKENS WITH OESTRO- 
GENS. Landbouwk. Tijdschr., 1959, No. 6, 167-175. [Bogena N.V., Rot- 
terdam.]—A review with 40 references. (Nutrition Abstracts & Reviews) 


HESS, E. H. 1959. [Dep. Psychol., Univ. Chicago. ] 

IMPRINTING. AN EFFECT OF EARLY EXPERIENCE, IM- 
PRINTING DETERMINES LATER SOCIAL BEHAVIOR IN ANI- 
MALS. Science, 130: 133-141.—The results of various experiments on 
imprinting by ‘the author and his associates are reviewed. The test 
animals consisted mainly of mallard ducklings and domestic chicks, but 
the imprintability of several other species of birds and of 2 mammals 
(sheep and guinea-pig) was also investigated. In the case of mallards 
and Bantams it was found, inter alia, that the offspring of easily im- 
printable parents were much more easily imprinted than the offspring 
of parents that were difficult to imprint. Limited evidence was also 
obtained that the experimental imprinting of mallards affected their 
behaviour as adults, particularly with respect to courtship patterns. 
Birds of different species and of different breeds were found to differ 
in their degree of imprintability. Leghorns, for instance, appeared to be 
too highly domesticated to imprint readily, whereas satisfactory results 
were obtained with Vantress broilers. An increased amount of homo- 
sexual courtship was observed in some laboratory imprinted animals. 
(Animal Breeding Abstracts) 


HILL, F. W., L. B. CAREW, (Jr.) and A. VAN TIENHOVEN. 

EFFECT OF DIETHYLSTILBESTROL ON UTILIZATION OF 
ENERGY BY THE GROWING CHICK. Amer. J. Physiol., 1958, 195, 
654-658. [Dept. Poultry Husb., Cornell Univ. Agric. Exp. Stat., Ithaca, 
N.Y.]—From 14 to 28 days of age 4 lots of 10 crossbred male chicks 
were controls, fed to appetite or given once daily 60 per cent. of the 
amount eaten by those fed to appetite or experimental groups similarly 
fed and given 15 mg. diethylstilboestrol. Similar groups were killed at 14 
days to obtain initial composition, and final body composition was es- 
timated at 28 days. 

Chickens fed to appetite and treated with oestrogen gained 5 per 
cent. more weight for 16 per cent. more feed than those untreated. Fat 
gain was greater by 75 per cent. but protein gain was 11 per cent. less 
despite greater protein intake by the treated chicks. Similar results were 
obtained with the restricted groups. [The statistical significance is not 
given. | 
The oestrogen treatment increased the calculated retention of energy 
by 22 per cent. Neither metabolisable energy nor productive energy was 
affected by hormone treatment. Heat production was estimated to be 
slightly increased by treatment. The relation between the energy gain, 
Y, in Cal. and the metabolisable energy consumption, X, in Cal. was 
Y = 0.485 X — 208 for both treated and untreated chicks. 

The effects of oestrogen were confirmed in a further experiment 
on 2 lots of chicks by paired feeding. The treated chicks gained more 
fat and less protein than the untreated, but the total energy gain was 
unchanged.—A. B. Cairnie. (Nutrition Abstracts & Reviews) 


HINDE, R. A., and R. P. WARREN. 1959. [Madingley Field Sta., Dep. 
Zool., Univ. Cambridge. | 

THE EFFECT OF NEST BUILDING ON LATER REPRODUC- 
TIVE BEHAVIOUR IN DOMESTICATED CANARIES. Anim. Behav., 
7: 35-41.—Egg-laying was delayed in birds deprived of nest-material 
and even further delayed in those deprived also of a nest-pan. Birds 
deprived of a nest-pan laid at rather irregular intervals and none 
showed incubation behaviour. (Animal Breeding Abstracts) 


HIROE, K., J. MASAKI, K, MOGI, and T. HOSODA 
BIOCHEMICAL STUDIES ON EGG PRODUCTION IN THE 
FOWL. 3. VARIATIONS IN SERUM PHOSPHORUS PARTITION 
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DURING THE LIFE CYCLE OF THE FOWL. Bull. Nat. Inst. Agric. 
Sci., Japan [G], 1958, No. 15, 1-8. In Japanese: English summary. For 
art 2 see Abst. 5130, Vol. 27.—3. Acid-soluble P in serum of pullets 
Seem hatching to 6 months old was from 6 to 7 mg. per 100 ml., and 
did not change much with age. Lipid P was 17.9 mg. at hatching, and fell 
rapidly to between 7 and 8 mg. after 1 month. There was no nucleic 
acid or protein P. Lipid P increased and nucleic acid and protein P 
appeared between 12 and 8 days before laying began. During laying 
there was wide variation in the — of P in serum. After laying 
ceased nucleic acid and protein disappeared and lipid P decrea 4 
(From summary.)—T. D. Bell. (Nutrition Abstracts & Reviews) 


HIROE, K., J. MASAKI, K. MOGI, and T. HOSODA. 

BIOCHEMICAL STUDIES ON EGG PRODUCTION IN THE 
FOWL. 4. VARIATION IN SERUM CALCIUM DURING THE LIFE 
CYCLE OF THE FOWL. 5. THE RELATIONSHIPS BETWEEN THE 
REACTION OF SERUM VITELLIN AND THE CONCENTRATION 
OF SERUM PHOSPHORUS AND CALCIUM IN THE FOWL. Bull. 
Nat. Inst. Agric. Sci., Japan (Ser. G), 1959, No. 16, 25-30; No. 17, 1-8. 
In Japanese: English summary. For part 3 see Abst. 4041, Vol. 29. 
(Nutrition Abstracts & Reviews) 


JACKSON, J. T., P. B. PEARSON, and €. A. DENTON. 

METABOLISM OF C1* LABELED TRYPTOPHAN IN THE DE- 
VELOPING CHICK EMBRYO. Arch. Biochem. Biophys., 1959, 79, 
131-135. [U.S. Dept. Agric., Agric. Res. Serv., Beltsville, Md.]—Trypto- 
phan-2-"*C (chain-labelled) or tryptophan-3-"‘C ( ring-labelled) was in- 
jected into the white of e on the tenth day of incubation. During in- 
cubation 15.6 per cent. of the activity of tryptophan-2-'*C and 11.5 
per cent. of that of tryptophan-3-“4*C was expired as CO:. From 43 to 47 

r cent. was recovered as tryptophan in the protein of the chick at 

atching; after injection of tryptophan-2-™C, 67 per cent. of the activ- 
ity of the protein was present as tryptophan and the rest as alanine 
and glycine, but no radio-active glycine or alanine was found after in- 
jection of the ring-labelled tryptophan. Labelled nicotinic acid was 
isolated from the alcohol extract of the chicks after injection of trypto- 
phan-3-"*C.—A. Crossland. (Nutrition Abstracts & Reviews) 


JOHNSON, R. R., 0. G. BENTLEY, and T. 8S. SUTTON. 

DIVALENT MINERALS AND PROTEOLYTIC ACTIVITY OF 
PANCREAS TISSUF FROM~+RATS AND CHICKS FED MAN- 
GANESE-DEFICIENT DIETS. J. Nutrition, 1959, 67, 513-524. [Ohio 
Agric. Exp. Stat., Wooster.]—The effect of pre-incubation with each 
of 8 divalent metallic ions on the proteolytic activity of rat and chick 
pancreatic homogenates was studied. Only with Ca?* and Mn** did the 
activity increase considerably; the optimum time of pre-incubation was 
5 to 8 hr. for chick and 2 hr. for rat pancreas. Pre-incubation with Ca?* 
and Mn* of purified chymotrypsin and trypsin delayed loss of activity 
on incubation in water, but did not increase activity. Pancreatic homog- 
enates from Mn-deficient rats and chicks had as much proteolytic 
activity as tissues from animals given Mn, if they were pre-incubated 
long enough with Ca?* or Mn?*. 

Rats deprived of Mn could absorb and digest dietary protein, 
a. as — as controls given Mn.—E. Hobson. (Nutrition Abstracts 

eviews 


KLEIN, J. R. 

METABOLISM OF IRON IN THE DUCK. Amer. J. Physiol., 1959, 
196, 656-662. [Biol. Dept., Brookhaven Nat. Lab., Upton, N.Y.]—Iron 
was not bound by plasma in the duck. Labelled Fe was injected into the 
wing vein in amounts not exceeding one-tenth of that in plasma. It 
mixed initially with about 5 times the amount of Fe in plasma. The 
highest limit of erythrocyte Fe, 0.75 of the amount injected, was reached 
in 20 days. It then fell after between 30 and 50 days to a level which 
remained constant until the 85th day. The average life of the red cell 
was therefore about 40 days. The tissues of the duck, other than red 
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cells, appear to have a greater capacity than tissues of man for taking 
up and retaining circulating Fe. Loss of labelled Fe from the erythro- 
cytes was accompanied by an increase of labelled Fe in other tissues 
and in excreta and feathers. Excretion of Fe was estimated to be about 
8 x 10% of the total body Fe per day. The duck contained 1200 «moles 
Fe per kg. bodyweight. The appearance of labelled Fe in the cytochrome 
ec of skeletal muscle was slow compared with the entry of Fe into 
the muscle and erythrocytes.—E. M. Cruickshank. (Nutrition Abstracts 
& Reviews) 


KOKATNUR, M., N. T. RAND, and F, A, KUMMEROW. 

EFFECT OF THE ENERGY TO PROTEIN RATIO ON SERUM 
AND CARCASS CHOLESTEROL LEVELS IN CHICKS. Circulation 
Res., 1958, 6, 424-431. [Dept. Food Technol., Univ. Illinois, Urbana.]— 
Interlingua summary.—Groups of chicks were given for 3 to 4 weeks one 
of 2 basal diets with maize oil or beef tallow as the source of fat and 
differing in carbohydrate, fat and protein content. In one diet fat and 
protein were adjusted by addition of maize oil and Drackett soya bean 
protein, methionine and glycine, and in the other protein was adjusted 
by the addition of casein and soya bean oilmeal, all at the expense of 
glucose. 

With an energy: protein ratio of 11.5 and low or moderate levels 
of maize oil there was significantly less cholesterol in carcase and serum 
than with a ratio of 22.6. With high levels of maize oil there was less 
carcase but not less serum cholesterol] at the energy : protein ratio 
of 11.5 than at 22.6. When the energy supplied by maize oil was in- 
creased 1.3 to 57.1 per cent. at a ratio of 22.6, serum cholesterol fell 
from 200 to 136, and at a ratio of 11.5 from 166 to 129 mg. per cent. 
Carcasses contained about 9 and 5 per cent. fat at ratios 22.6 and 
11.5, respectively, and variations in dietary fat or protein with constant 
energy : protein ratios did not affect this significantly. 

The effect of the energy : protein ratio on cholesterol in serum 
and carcase and on total carcase fat was independent of the type of 
dietary fat. More carcase fat and cholesterol were found at ratios of 
20 to 30 than at ratios of 5 to 10 with either beef tallow or maize oil, 
but dietary fat did have an additional effect at high ratios; chicks given 
a high-fat diet had less serum cholesterol than those given less fat. 

Chicks given 1 per cent. maize oil or 0.2 per cent. beef tallow had, 
respectively, 194 and 233 mg. rer cent. serum cholesterol at a ratio 
of 17 to 18 and 145 and 144 at a ratio of 7 to 8. The percentage of 
total carcase fat was not influenced by the type or level of dietary 
fat, but appeared to depend directly on the energy : protein ratio. 
Cholesterol storage in tissues was greater by 19 mg. per cent. in carcases 
with 9 than in those with 5 per cent. fat. 

It is concluded that the energy : protein ratio may represent an 
unrecognised variable in previous attempts to relate the effect of dietary 
fats to serum cholesterol.—R. G. Hankin. (Nutrition Abstracts & Re- 
views) 


KRUGER, L., and A. STEUER, 1957. [Inst. Tierz. Milchw., Justus-Liebig- 
Hochsch., Giessen.] Versuche, bei Huhnern mit synthetischen 
Follikelhormonen das Geschlecht umzustimmen. 

EXPERIMENTS WITH DOMESTIC FOWL TO EFFECT SEX 

REVERSAL WITH SYNTHETIC FOLLICULAR HORMONE. Arch. 

Geflugelz. Kleintierk., 6: 276-282. [Russian and English summaries.]— 

The object of the experiments was to find (1) a suitable injection tech- 

nique and (2) whether it is possible to obtain a permanent femininity 

with genetic ¢ 4%. In 3 series of experiments, 2 proprietary oestrogens 

(Foragynol and Foradien) were used and injected into either the air 

cell or the allantois in various dosages (0.1-12,000 I.U.) and on different 

days of incubation. Although some changes in sex characters were ob- 
served, e.g. when 30 I.U. Foragynol was injected into the air cell about 
half of the genetic ¢ chicks took on a partly feminine appearance 
for a short time (2 9 were almost normal), complete sex reversal was 
not attained. The results are of no practical significance. (Animal 
Breeding Abstracts) 
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LAKE, P. E., E. J. BUTLER, 3. W. MC CALLUM, and L. J. MAC INTYRE, 
1958. [Poult. Res. Centre, Edinburgh.] 

A CHEMICAL ANALYSIS OF THE SEMINAL AND BLOOD 
PLASMAS OF THE COCK. Quart. J. exp. Physiol., 48: 309-313.—The 
concentrations of sodium, potassium and calcium were determined in 
the seminal and blood plasmas of Brown Leghorns of the flock at the 
Centre. Results indicate that the diluents previously used for cock semen 
contained unphysiological amounts of some inorganic ions, particularly 
when based on mammalian physiological salines and semen diluents, 
(Animal Breeding Abstracts) 


LATIF, A, 1959. [Dep. Anim. Prod., Univ. Cairo.] 

THE USE OF THE ZIMMERMANN REACTION FOR ANDRO- 
GENS AND 17-KETOSTEROIDS AS A POSSIBLE GUIDE TO SEX- 
ING CHICKS. Brit. vet. J., 115: 138-140.—Twenty 3-day-old Fayoumi 
chicks were used in this preliminary experiment in which specimens of 
their faeces and urine were subjected to the Zimmermann reaction, the 
technique for which is described. Chicks giving a dark purple colour 
were presumed to be ¢ ¢ and those giving a light purple to be 9? 9. 
When the chicks were killed and examined in order to check the results, 
it was found that 80% of the ¢ chicks gave a darker purple colour 
than did the 99. Further experiments are in progress. (Animal 
Breeding Abstracts) 


LAURENT, C. K., and J. L. CARMON, 1959. [Poult. Div., Univ. Georgia, 
Athens. ] 

THE EFFECT OF DUBBING WHITE LEGHORN PULLETS. 
Poult. Sci., 38: 139-141.—In two trials, White Leghorn hens which had 
their combs removed at 159 days of age produced 2 to 3% more eggs 
(statistically significant in Trial 2) and required 0.2 to 0.3 of a pound 
less feed per dozen eggs than the non-dubbed controls. The dubbed 
layers performed better than, or equally as well as, the controls in all 
seasons, the differences being greatest during the colder, and least during 
the warmer seasons. (Animal Breeding Abstracts) 


LEONG, K, C., M. L. SUNDE, H. R. BIRD, and K. G. WECKEL. 

TASTE PANEL EVALUATION OF THE EFFECT OF ADDED 
FAT ON THE FLAVOR OF CHICKEN MEAT. Poultry Sci., 1958, 37, 
1170-1172. [Dept. Poultry Husb., Univ. Wisconsin, Madison.]—In 2 ex- 
periments birds 8 weeks old were fed on a diet with 22 per cent. pro- 
tein alone or with 26 per cent. stabilised inedible white grease re- 
placing chiefly cerelose. In neither experiment was the flavour of the 
meat adversely affected the high fat content of the ration. The 
flavour of the skin, asse separately in the first experiment appeared 
to be improved.—J. S. Thomson, (Nutrition Abstracts & Reviews) 


LICHTON, I, J. 

LACK OF NORMAL BLOOD PRESSURE RISE IN GROWING 
CHICKEN DEPRIVED OF CHOLINE IN EARLY LIFE. Proc. Soe. 
Exp. Biol. Med., 1958, 99, 634-635. [Cardiovasc. Dept., Med. Res. Inst., 
Michael Reese Hosp., Chicago, Il].]—After 5 weeks on a synthetic choline- 
free diet the weights of young cockerels were only 145 to 300 g., com- 
pared with 355 to 460 g. for those on chick starter mash. The birds were 
weak and had swollen hock joints, but after transfer to the starter 
mash they regained normal appearance within 3 months. 

The blood pressure of normal chicks started to rise after 3 months 
of age but no rise was found in the deprived birds even after 7 months 
on the starter mash. Their combs and testes were smaller but kidney 
weights were at least as great as those of the normal birds. From pre- 
vious experiments it is concluded that suppression of pituitary gonado- 
tropin, caused by choline deficiency, not lack of androgens, was respons- 
ible for the lack of a normal rise of blood pressure with age.—S. Weir, 
(Nutrition Abstracts & Reviews) 


LIMA-DE-FARIA, A. 1959. [Inst. Genet., Lund.] 
MATRIX AND KINETOCHORE IN LIVING MATERIAL. 
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Hereditas [Lund], 45: 463-465.—Evidence is presented for the existence 
of a matrix surrounding (and distinct from) the microfibrils that 
constitute each sister chromatid. This matrix holds the chromatids to- 
gether throughout their whole length and subsequently allows their 
separation by a kind of zipper system. (Animal Breeding Abstracts) 
LUTZENBERG, F., R. DOEHL, and H. PINGEL, 1957. [Inst. Kleintierz., 
Humboldt-Univ., Berlin.] Die kunstliche Besamung beim Geflugel. 
ARTIFICIAL INSEMINATION IN POULTRY. Arch. Geflugelz. 
Kleintierk., 6: 241-263. [Russian and English summaries.]—This paper 
is a considerably extended version of one previously abstracted [see 
A.B.A., 26, No. 2208]. In addition to a review on A.I., an account is 
given of pilot experiments at Blumberg since 1954 in which (1) A.I. was 
compared with natural mating and (2) semen from cocks of different 
breeds was used successively with a view to testing the breeding value 
of young cocks. Hatchability of fertile eggs set was remarkably high. 
For example, in Blausperber hens hatchability with natural mating of 
fertile eggs set averaged 65.7%, 88.6% and 82.3% v. 85.2% with ALI. 
Further research is necessary into cock testing methods before A.I. can 
be introduced into breeding practice in registered flocks. (Animal 
Breeding Abstracts) 


LUTZ, H., and Y. LUTZ-OSTERTAG, 1958. Etude d’un Free-Martin chez 
les oiseaux. 

FREEMARTIN IN BIRDS. Arch. Anat. micr. Morph. exp., 47: 
205-210. Abstract in Biol. Abstr., 1959, 33, No. 29924, copied verbatim.— 
Though in most double-yolked eggs 1 blastoderm drowns because of its 
position, in this case both developed at the same level—1 ¢ andi 92. 
Anastomoses between the blood vessels occurred with the result that 
both embryos were affected. There was a regression of part of the 
Mullerian ducts in the 92 and a reciprocal action produced cortical 
nodosities on the left testis of the 4. (Animal Breeding Abstracts) 


MC CLUSKEY, W. H. 1959. [Oregon State Coll., Corvallis.] 

DUBBING WHITE LEGHORN PULLETS. Poult. Sci., 38: 227-228. 
—White Leghorn pullets were subjected to various combinations of re- 
moving both combs and wattles, removing combs only, and feeding 
mashes of different calorific values. When fed on medium- or high- 
energy mashes the dubbed birds had higher egg production (4-8%) than 
the similarty fed controls; there was no difference in effect between 
comb- and complete dubbing. In birds that were completely dubbed feed 
efficiency was slightly better than in those from which the comb only 
had been removed. By feeding commercial breeder mash (only to com- 
pletely dubbed birds and non-dubbed controls), both egg production and 
feed efficiency were slightly lower in the dubbed batch than in the con- 
trol. No correlation wtih colder or warmer seasons could be detected. 
(Animal Breeding Abstracts) 


MENKE, K. H. Untersuchungen uber das Stoffwechselverhalten des 
Kobalts und des Vitamin Bs im Huhn, sowie uber die Biosynthese 
des Vitamins Bz nach oraler Verabreichung von anorganischem 
Kobalt 

THE METABOLIC BEHAVIOUR OF COBALT AND OF VITA- 

MIN Bs IN POULTRY, AND THE BIOSYNTHESIS OF VITAMIN 

Bz AFTER ORAL SUPPLY OF INORGANIC COBALT. Arch. 

Geflugelk., 1959, 23, 32-38. [Inst. Tierzucht, Univ. Bonn.] Engish sum- 

mary.—The following experiments are outlined. Two laying hens were 

given 0.6 ug. vitamin Bw labelled with 0.54 C.°°Co and were killed 24 

hr. later; radio-activity was measured in homogenised organs and 

tissues from one hen. Except liver with 5 per cent. and caecal contents 
with 30 per cent. in the protein-free filtrate, almost all activity was 
present in protein. In blood serum it was entirely in a fraction which 

moved between a:- and a-globulin. Cobalamins were estimated in a 

papian digest of tissues from the second hen. Only in faeces was a 

small amount, 7 or 8 per cent., of Co present in inorganic form. 

In similar experiments hens were given CoCl. labelled with %Co 
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and killed after 6, 12 or 24 hr. The proportion of Co present as co- 
balamins increased with time. After 24 hr. 50 to 60 percent. of the Co 
in feaces was in cobalamins and 20 per cent. of the cobalamins was 
vitamin Bw; in the liver corresponding values were 58 and 7. Other 
cobalamins found in liver were etiocobalamin, Factor E (Ib), Factor 
I (III) and pseudo-vitamin B» with Factor A.—I. Leitch. (Nutrition 
Abstracts & Reviews) 


MC INDOE, W. M. 

A LIPOPHOSPHOPROTEIN COMPLEX IN HEN PLASMA ASSO- 
CIATED WITH YOLK PRODUCTION. Biochem. J., 1959, 72, 153-159. 
[Agri. Res, Counce. Poultry Res. Centre, West Mains Rd., Edinburgh.]— 

When the plasma from laying hens, but not that from non-laying 
hens or cocks, was diluted with water a precipitate was formed which was 
found to contain 20 per cent. phosphoprotein and 80 per cent. lipid; 
the triglyceride content was very high, the cholesterol content was low, 
and about 25 per cent. of the lipid was phospholipid. The complex 
appeared in the plasma of hens 7 to 8 days before the first ovulation and 
increased to a maximum 8 days before ovulation; it began to disappear 
from the plasma about the day of the last ovulation and had completely 
disappeared in 4 days. It is considered probable that the complex carries 
a high proportion of the plasma lipid and about half the plasma phos- 
phoprotein destined for inclusion in the egg yolk.—A. Crossland. 
(Nutrition Abstracts & Reviews) 


MEDWAY, W. 

TOTAL BODY WATER IN GROWING DOMESTIC FOWL BY 
ANTIPYRINE DILUTION TECHNIC. Proc. Soc. Exp. Biol. Med., 
1958, 99, 733-735. [Dept. Physiol., New York State Vet. Coll., Cornell 
Univ., Ithaca.]—Total body water content, as estimated with antipyrine, 
fell from 85 per cent. in chicks 1 week old to 55 per cent. in mature 
White Leghorn pullets 32 weeks old.—T. R. Preston. (Nutrition Ab- 
stracts & Reviews) 


MESELSON, M., = F. W. STAHL, 1958. [California Inst. Technol., 
Pasadena 
THE REPLICATION OF DNA. Cold Spr. Harb. Symp. quant. Biol., 
23: 9-11. Discussion: 11-12.—An examination of experimental evidence 
having a bearing on the validity of the Watson-Crick hypothesis of 
DNA duplication. (Animal Breeding Abstracts) 


NOZAKI, H.. S. HORII, and Y. HORI. 

EFFECTS OF PARATHYROID EXTRACT ON THE Ca ME- 
TABOLISM IN LAYING HEN. Bull. Nat. Inst. Agric. Sci., Japan [G], 
1958, No. 15, 9-15. In Japanese: English summary.—With *°Ca it was 
shown that utilisation of Ca in feed for shell formation was increased 
by injection of parathyroid extract. Excretion of Ca was reduced. At 
the end of egg formation the parathyroid extract increased output of Ca 
in droppings and removal of Ca from bone. It was not considered likely 
that Ca from bone contributed to shell formation.(From summary.)— 
T. D. Bell. (Nutrition Abstracts & Reviews) 


NOZAKI, H.. S. HORII, and Y. TAKEL. 

PHOSPHORUS METABOLISM OF THE LAYING HEN. Bull. 
Nat. Inst. Agric. Sei., Japan (Ser. G.), 1959, No. 16, 41-47. In Japanese: 
English summary. (Nutrition Abstracts & Reviews) 


NOZAKI, H., K,. MAKINO, M. SUZUKI, and M. OSHIMA. 

THE CHARACTERISTICS OF PHOSPHORUS METABOLISM 
IN THE LAYING HEN. 1. TURNOVER OF *P IN LIVER, SERUM 
AND PLASMA. 2. INCORPORATION OF *P INTO THE PHOS- 
PHORUS FRACTIONS OF LIVER IN VITRO. Bull. Nat. Inst. Agric. 
Sci., Japan (Ser. G), 1959, No. 16, 49-54; 55-60. In Japanese: English 
summary.—(Nutrition Abstracts & Reviews) 
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OPICHAL, M., and H. BARAKOVA. Diathylstilbostroleinwirkung bei 

zweijahrigen ausgemerzten Legehennen. 
EFFECT OF DIETHYLSTILBOESTROL ON TWO-YEAR-OLD 
CULLED LAYING HENS. Vitamine u. Hormone, 1956, 7, 290-309 [re- 
ceived April 1959]. [Forschungsanst. Tierernahrung, Landwirtsch. 
Hochsch., Brno.]—(Nutrition Abstracts & Reviews) 


OREL, Y. (Res. Inst. Milk & Eggs, Brno, Czechoslovakia). Fluorescence 
vajecne skorapky ve vzathu k jakosti vajec. 
FLUORESCENCE OF THE EGG SHELL AND EGG QUALITY. 
Sbornik Csazv zivocisna vyroba 3(8):62. 3-361. 1958.—It is not possible 
to judge the age of eggs according to fluorescence of the shell because 
in the light, especially in sunlight, the purple red fluorescence of fresh 
laid eggs changes rapidly till blue. In darkness, however, egg shells 
retain their original fluorescence for several months. A clean washed 
egg has only a slightly different fluorescence from non-washed eggs. 
In many eggs produced by a different condition of light it is practically 
impossible to distinguish a washed clean shell. If the shell was soiled 
by mud or manure before washing, brown or gray spots remain in the 
porous shell after washing. In ultraviolet black light it is possible to 
eliminate washed dirty eggs with a precision of 85-100%. 

Some fresh eggs with a visually clean shell reveal spots in black 
light. It has been proved that this is caused by microbial pollution of 
the eggs by excremental liquid. A slight pollution appears by a slight 
blue and strong pollution by an intensively yellow fluorescence. 

Eggs with fluorescing spots undergo in storage a more intensive 
spoilage than clean eggs. Most were spoiled eggs with fluorescing brown 
and gray spots after washing, least with yellow and blue spots from 
excremental liquor. On an average the presence of spoiled eggs found 
by sorting eggs without spots in black light was one-half that of non- 
sorted eggs in cold storage and two-thirds less than those stored in 
lime water.—V. Orel. 


OREL, VY. (Agric. Inst., Czechoslovakia). Prispevek J. E. Purkyne pro 
hodnocenf jakosti vajec. 

A CONTRIBUTION OF J. E. PURKYNJE TO THE EVALU- 
ATION OF EGG QUALITY. Sbornik Csazv zivocisma vytoba 4(7); 
537-541. 1959.—E. J. Purknje in his latin work in 1825 Symbolae ad 
ovi avium historiam ante incubacionem writes that the dense egg white 
liquifies in the influence of atmosphere through the egg shell. In his 
further only Czech published work in 1855 has been written that the 
liquefaction of the dense egg white starts already after oviposition and 
quantity of the dense egg white is the mark of egg age. 

Purkynje in his paper writes about the egg preservation in lime 
water and about oiling eggs. He recommends the dipping of eggs in hot 
water so that the egg white and egg shell coagulate in a fine layer so 
that water evaporation is stopped. The principle of this method is 
registered in the technica] literature and we recommend to call this 
method “The Purkynje Egg Pasteurization”.—V. Orel. 


PO W. J., R. V. BOUCHER, E. W. CALLENBACH, and R. C. 
MILLER. 

SOME PHYSIOLOGICAL RESPONSES OF NEW HAMPSHIRE 
CHICKENS TO A MIXTURE OF PENTA- AND HEXACHLORO- 
NAPHTHALENES. Poultry Sci., 1959, 38, 424-430. [Dept. Agric. Chem., 
Pennsylvania State Univ., University Park.]—Feedingstuffs may be 
contaminated with chlorinated naphthalenes added to lubricants for 
machinery used in their manufacture. In studies of growth, mortality, 
egg production and blood composition, up to 20 p.p.m. of a mixture of 
penta- and hexachloronaphthalene in the feed had no effect. Egg pro- 
duction was inhibited by 100 p.p.m. given for 28 weeks; serum Na 
and K were reduced, and blood cholesterol and uric acid increased. 
Storage of vitamin A in the liver fell with increase of the amount 
of chlorinated naphthalene given.—J. S. Thomson. (Nutrition Abstracts 
& Reviews) 


REPRODUCTION and INFERTILITY. 
III SYMPOSIUM. 1958. Edited by F. X. Gasner. London, New York, 


Paris and Los Angeles: Pergamon Press. ix+273 pp. [B.] Price: 42s. 


ROGLER, J. C., H. E. PARKER, F. N. ANDREWS, and C. W. CARRICK, 

VARIOUS FACTORS AFFECTING THE IODINE-131 UPTAKE 
OF EMBRYONIC THYROIDS. Poultry Sci., 1959, 38, 405-410. [Purdue 
Univ. Agric. Exp. Stat., Lafayette, Ind.]—The initial uptake of ***I by 
thyroids of embryos in eggs from hens previously deprived of I was 
much greater than that in normal embryos, but the difference dis- 
appeared after 24 hr. The embryos from deprived hens had thyroids 
lighter than normal. In normal embryos uptake varied little from 16 to 
19 days of incubation, but increased sharply after 20 days; there was 
no consistent trend in the deficient embryos.—A Hepburn. (Nutrition 


Abstracts & Reviews) 


SELL, J. 1959. [Dep. Poult. Husb., Iowa State Coll., Ames.] 

INCIDENCE OF PERSISTENT RIGHT OVIDUCTS IN THE 
CHICKEN. Poult. Sci., 38: 33-35.—A representative sample of a flock 
of White Plymouth Rock laying pullets showed the highest percentage 
ever reported of persistent right oviducts. These, although shorter and 
having a smaller lumen, possessed all the regions found in the normal 
left oviducts. The existence of right oviducts is quite common in this 


flock. (Animal Breeding Abstracts) 


SENGLAUB, K. 1959. [Zool. Inst., Karl-Marx-Uni, Leipzig.] Verglei- 
chende metrische und morphologische Untersuchungen an 
Organen und am Kleinhirn von Wild-, Gefangenschafts- und 
Hausenten. 

COMPARATIVE METRICAL AND MORPHOLOGICAL INVES- 
TIGATIONS ON SOME ORGANS AND ON THE CEREBELLUM OF 
WILD, CAPTIVE AND DOMESTIC DUCKS. Gegenbaurs morph. Jb., 
100: 11-62. [B.]—Observations were made on 11 wild mallards, 14 
mallards reared in captivity, 9 Khaki Campbell and 6 Pekin ducks. 
(Anima] Breeding Abstracts) 


SHANNON, W. G., i M. P. DONNELLY. 1959. [Loughry Agric. Coll., 
Cookstown. 

A FURTHER EXPERIMENT ON THE EFFECT OF DRY BUF- 
FING ON THE HATCHABILITY OF HEN EGGS. Res. exp. Ree. 
Minist. Agric. N. Ire., 1958, 8(1): 37-39.—A further experiment is 
described in which a comparison has been made between the hatchability 
of untreated eggs and that of eggs which had been cleaned by means 
of a dry buffing machine. The experiment was replicated 32 times and 
a total of approx. 6000 eggs was used. The results confirm the findings 
of a similar experiment conducted the previous year, i.e., that buffing 
had no significant effect on hatchability—Authors’ summary. (Animal 
Breeding Abstracts) 


SKARZYNSKI, B., Z. ZAK., W. OSTROWSKI, M. K. DAVIES, M. E. 
GREGORY, and S. K. KON. 

VITAMIN Bz IN THE DEVELOPING CHICK EMBRYO. Brit. J. 
Nutrition, 1959, 18, 72-78. [Zakl. Chem. Fizjol., A. M., Cracow.]—In this 
joint study vitamin B» was measured in Cracow by assay with Euglena 
gracilis and Ochromonas malhamensis in eggs incubated for 0, 7, 11, 
14, 18 and 20 days and at Shinfield with Ochromonas malhamensis and 
Lactobacillus leichmannii in eggs incubated for 11, 14, 18 and 20 days. 
With Ochromonas and with L. leichmannii no increase of vitamin Bu. 
was detected in the developing embryo. With Euglena the response in- 
creased progressively during incubation. Studies made with added vita- 
min B.. and by chromatographic methods suggested that Euglena gracilis 
responded to a stimulating substance other than vitamin B» in the de- 
veloping embryo.—A. M. Copping. (Nutrition Abstracts & Reviews) 
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SOLOV’EVA, E. I. Soderzanie tiamina v mjase krupnogo rogatogo skota 
i kur. 

VITAMIN B, IN THE MEAT OF CATTLE AND CHICKENS. 
Vop. Pitan., 1959, 18, No. 1, 58-57. [Inst. Vitaminol., Minist. Zdravoohran. 
SSSR, Moscow.] English summary.—Vitamin B, was estimated in meat 
from the chuck, shin, rump and loin of 13 cattle carcases. Ranges of 
values and means were, in mg. per cent., 0.07 to 0.20, 0.128; 0.09 to 0.17, 
0.133; 0.05 to 0.18, 0.104; 0.05 to 0.16, 0.090, respectively. In 8 chickens 
breast meat had 0.09 to 0.18, 0.113; wing 0.10 to 0.20, 0.159 and leg 
0.15 to 0.24, 0.185 mg. per cent.—R. G. Hankin. (Nutrition Abstracts 
& Reviews) 


SQUIBB, R. L.. M. A. GUZMAN, and N. S. SCRIMSHAW. 

EFFECT OF COMPLETE FEED DEPRIVATION ON FIVE 
BLOOD SERUM CONSTITUENTS OF NEW HAMPSHIRE COCK- 
ERELS. Poultry Sci., 1958, 37, 1471-1473. [Inst. Nutrit. Central America 
and Panama (INCAP), Guatemala City.]—For a preliminary period 
of 5 days 2 groups of 5-month-old New Hampshire cockerels were 
given a commercial mash to which dried Kikuyu grass was added to 
raise the vitamin A potency. For the next 10 days the control group 
continued on the same ration to appetite with water while the ex- 
perimental group was starved except for water. Total protein, ribo- 
flavin, ascorbic acid, carotenoids and vitamin A were estimated in 
serum of birds in each group at the beginning and end of the 10-day 
period, and again after a 14-day recovery period when the experimental 
group was given the mash to appetite. During the starvation period, 
total protein fell from 5.13 to 4.85 g., riboflavin increased significantly 
from 1.11 to 2.19 ug., ascorbic acid fell significantly from 2.01 to 1.35 
mg. and carotenoids fell significantly from 348 to 249 ug., while vitamin 
A decreased from 36 to 31 ug., all values per 100 ml. serum. In the 
control group values for total carotenoids and vitamin A increased. 
Mortality in the starved group was 25 per cent. During the recovery 
period total protein and riboflavin in the serum of the starved group 
returned to normal; values for ascorbic acid, total carotenoids and 
vitamin A were significantly higher in both groups of birds. None of 
the blood values at the end of starvation truly reflected the physicgl 
state of the birds, some of the values, for example those for cartenoids 
and ascorbic acid, being similar to those’ already reported for well fed 
chickens.—J. S. Thomson. (Nutrition Abstracts & Reviews) 


STAMLER, J., R. PICK, and L. N. KATZ. (with D. CENTURY and P. 
JOHNSON. 

FURTHER OBSERVATIONS ON THE EFFECTS OF THYROID 
HORMONE PREPARATIONS ON CHOLESTEROLEMIA AND 
ATHEROGENESIS IN CHOLESTEROL-FED COCKERELS. Circula- 
tion Res., 1958, 6, 825-829. [Med. Res. Inst., Michael Reese Hosp., Chi- 
cago, Ill.] Interlingua summary. (Nutrition Abstracts & Reviews) 


SWENDSEID. M. E.. R. JACKSON. and E. M, BENSON. 

THE FORMATION OF CITROVORUM FACTOR IN THE DE- 
VELOPING CHICK EGG AND THE EFFECT OF INJECTING 
FOLIC ACID ANTAGONISTS. Arch. Biochem. Biophys., 1958, 78, 221- 
226. [Dept. Home Econ., Univ. California, Los Angeles.]—The amount 
of citrovorum factor in the hen’s egg increased during the last half 
of the incubation period; that in yolk decreased throughout incubation. 
Yolk sac and particularly embryonic liver contained the enzyme which 
converted pteroylglutamic acid to citrovorum factor. Aminopterin or 
4-amino-N1°-methylpteroylglutamic acid iniected into the yolk sac on the 
eighth day of incubation inhibited conversion enzvme in the yolk sac and 
in the embryonic liver which develops later—A. Hepburn. (Nutrition 
Abstracts & Reviews) 


TALMADGE, W. 
THE EFFECT OF DIETHYLSTILBESTROL IMPLANTATION 


IN EIGHT-WEEK PULLETS ON THEIR REPRODUCTIVE ABIL- 
LLY. Loultry Sei., 1959, 38, 211-213. [Dept. Poultry Sci., Univ. Connec- 
ticut, Storrs.])—In 1954 and again in 1955 groups of New Hampshire 
pullets, 56 days old, were implanted with a 12-mg. pellet of diethy]- 
stilbestrol in tne upper neck. Control groups were untreated. At 141 
days of age, when the pullets were moved to the laying houses, body- 
weights in the control and implant groups were similar. In 1954 controls 
reached 50 per cent. egg production in 171 days, compared with 184 
days for the implant group; in 1955 the corresponding times were 176 
and 192 days. In both years the implant birds laid fewer eggs than the 
controls during the first 3 months but as many during the next 5 or 6 
months. Control birds laid significantly heavier eggs than those with 
implants during the first 169 days of production, but the difference 
tended to become less. Hatchability of fertile eggs was not affected 
by the hormone.—J. S. Thomson. (Nutrition Abstracts & Reviews) 


een G. H. GASS, K, J. DAVIS, J. M. CURTIS, and C. G. 


ESTROGENIC RESIDUES IN THE EDIBLE TISSUES OF STIL- 
BESTROL-FATTENED CHICKENS. Poultry Sci., 1959, 38, 118-128. 
[Food and Drug Admin., U.S. Dept. Health, Washington, D.C.]—Di- 
ethylstilbestrol was given by implant or injection at the base of the 
skull as a pellet, a paste, a liquid-resin form or a liquid. The amount 

iven was 12 or 15 mg. and in some experiments half these amounts. 
irds were killed 4 to 6 weeks later. 

In tests with immature female mice no oestrogen residue was found, 
5 weeks after the hormone had been given, in the lean meat of birds 
given the paste, liquid-resin or liquid preparations, but the flesh of 
birds implanted with pellets contained 1 p.p.b. [10°]. No residue was 
found in the combined heart, gizzard and liver or the small intestine 
of the birds injected with the liquid, but considerable amounts were 
found in these tissues in birds getting the other forms. When the heart, 
gizzard and liver were tested separately, almost all the residue was 
found in the liver. 

Four weeks after implantation with a pellet of 12 mg., dark meat 
ae 1.8, white meat 1.0, liver 25.6, kidney over 8 and skin fat 

p.p.b. 

The amount of fat in the skin and intestine was increased by 
oest . Cooking the tissues did not destroy the residual oestrogens.— 
J. 8. omson. (Nutrition Abstracts & Reviews) 


UMBERGER, E. J., and G. H. GASS, 

DETECTION OF RESIDUAL ESTROGENIC ACTIVITY IN THE 
EDIBLE TISSUES OF CHICKENS FED DIENESTROL DIACE- 
TATE. Poultry Sci., 1959, 38, 128-131. [Food and Drug Admin., U.S. 
Dept. Health, Washington, D.C.]—At 11% weeks of age chickens of 
a meat breed were given a broiler mash containing 31.75 mg. dienoestrol 
diacetate per ]b. feed. They were slaughtered 3 weeks latr, and for 24 hr. 
before slaughter were given the mash, without ostrogen, of the control 
group. 

In tests with immature female mice no residue was found in muscle, 
abdominal or skin fat, heart, gizzard or spleen, but residues equivalent 
to 3 p.p.b [10°] were found in liver, 12 p.p.b. in kidney and 10 p.p.b. 
in the intestines. Cooking the tissues decreased activity by 20 to 25 per 
cent. It is concluded that dienoestro] diacetate is not stored in the edible 
tissues and that withdrawal of the treated feed 24 hr. before slaughter 
is not sufficient to ensure complete disappearance of the oestrogen 
from the usual pathway of excretion—J. S. Thomson. (Nutrition Ab- 
stracts & Reviews) 


VAUGIEN, L, 1957. La reaction ovarienne provoquee chez le serin des 
jardins par la gonadotrophine equine est liee a l’etat initial de 


la gonade, 
THE OVARIAN REACTION INDUCED IN THE SERIN BY 
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EQUINE GONADOTROPIN IS AFFECTED BY THE INITIAL 
STATE OF THE GONAD. C.R. Acad. Sci. [Paris], 245: 1268-1271. 
(Animal Breeding Abstracts) 


VAUGIEN, L., and M. VAUGIEN, 1958. [Fac. Sci., Rennes.] Developpement 
testiculaire induit, chez le pinson des montagnes par la lumiere 
artificielle ou l’injection d’hormones. La thryroxine parait 
accroitre la reactivite des testicules. 

TESTICULAR DEVELOPMENT INDUCED IN THE MOUN- 
TAIN FINCH BY ARTIFICIAL LIGHT OR HORMONE INJECTION. 
THYROXINE APPEARS TO INCREASE THE RESPONSE OF THE 
TESTES. C. R. Acad. Sci. [Paris], 246: 2520-2522. (Animal Breeding 
Abstracts) 


WALES, R. G., and I. G. WHITE. 1958. [Dep. Vet. Physiol., Univ. Sydney.] 

THE EFFECT OF ALKALI METAL, MAGNESIUM, AND CAL- 
CIUM IONS ON THE MOTILITY OF FOWL SPERMATOZOA. Aust. 
J. biol. Sci., 11: 589-597.—Potassium (5-45 mM), magnesium (1.5-13.5 
mM), and calcium (0.3-2.7 mM) chlorides each increase the viability of 
fowl spermatozoa in vitro when added to a diluent composed of 0.02 M 
sodium phosphate buffer, 0.5% sodium chloride, and 1.5% glucose. 
Additive effects were given by potassium in combination with magnesium 
or calcium but motility in the diluent containing magnesium and calcium 
was less than would be expected from the sum of their separate effects. 
Calcium ions in concentrations greater than 0.3 mM caused agglutin- 
ation of the spermatozoa. Washing twice or more was harmful to fowl 
spermatozoa and the effect of potassium was relatively greater on the 
washed than the unwashed cells. Rubidium ions were as effective as 
potassium ions in stimulating motility, caesium ions were ineffective, and 
lithium and ammonium ions were toxic. Potassium levels in excess of 
180 mM depressed the motility of fowl spermatozoa and diluents com- 
posed entirely of potassium salts are therefore undesirable—Authors’ 
summary. (Animal Breeding Abstracts) 


WEISS. H. 8S. 

VARIATION IN APPEARANCE, CHOLESTEROL CONCEN- 
TRATION, AND WEIGHT OF THE CHICKEN AORTA WITH AGE 
AND SEX. J. Gerontol., 1959, 14, 19-24. [Dept. Poultry Sci., Rutgers 
Univ., New Brunswick, N.J.]—Degree of arteriosclerosis was estimated 
in 4 generations of White Leghorn fowls, 5 to 60 months old. The diet 
contained fat about 4.0 and cholesterol 0.025 per cent. Some hardening, 
especially of the abdominal aorta, occurred in all male and female birds 
by 15 and 26 months, respectively. By 4 to 5 years lesions of the ab- 
dominal were 3 times as severe as those of the thoracic segments; 
male birds were more affected than female over the whole age span. Con- 
centration of cholesterol in both abdominal and thoracic segments in- 
creased more rapidly and was throughout the age span greater for 
female than for male birds, which accumulated 2/3 of it in the abdominal 
aorta. Weight of abdominal, but not of thoracic, segments increased con- 
tinuously with age—I. R. Anderson. (Nutrition Abstracts & Reviews) 


WESLEY, R. L. H. J. KORSLUND., (Jr.), and W. J. STADELMAN, 

THE EFFECT OF HORMONIZATION ON JUICINESS AND 
TENDERNESS OF CHICKEN MEAT. Poultry Sci., 1958, 37, 1443-1446. 
[Purdue Univ., Lafayette, Ind.]—Control chickens of meat type were 
reared to 6, 10 or 14 weeks on a broiler ration. Experimental groups 
were reared to the same ages on the broiler ration with cracked maize 
and were given 10 or 15 mg. diethylstilboestro] and 3 mg. methimazole 
by injection 3 weeks before slaughter; the group slaughtered at 14 
weeks had an initial injection at 8 weeks. Juiciness of thigh muscle 
was estimated with the Carver hydraulic press and tenderness of breast 
muscle with the Kramer shear press. Hormones significantly increased 
tenderness at 10 and 14 weeks but not at 6 weeks, and gave significantly 
juicier meat at 6 and 14 weeks, but at 10 weeks the difference was not 
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significant. Females gave significantly, 3.4 per cent., more juice than 
males. 
[In the original paper the results and discussion and the summary 
are incorrect. Both are amended in corrections published in Poultry Sci., 
1959, 38, 271. The Abst. embodies the corrections.]}—J. S. Thomson. 


(Nutritional Abstracts & Reviews) 


WOLFSON, A. 1958. [Dep. Biol. Sci., Northwestern Univ., Evanston, I11.] 

REGULATION OF REFRACTORY PERIOD IN THE PHOTO- 
PERIODIC RESPONSES OF THE WHITE-THROATED SPARROW. 
J. exp. Zool., 139, 349-879. [B.]—On the basis of experiments with the 
white-throated sparrow (Zonotrichia albicollis) it is concluded that long 
days control the occurrence as well as the maintenance of the refractory 
period in this species. A distinction is drawn between refractoriness 
and regression. While the former can be induced by suitable photo- 
periodic conditions, the latter may be an inherent response of the testis. 


(Animal Breeding Abstracts) 


WOLFSON, A, 1959. 
ROLE OF LIGHT AND DARKNESS IN REGULATION OF RE- 


FRACTORY PERIOD IN GONADAL AND FAT CYCLES OF MI- 
GRATORY BIRDS. Physiol. Zool., 32, 160-176.—Observations were made 
on the gonads and accessory genitalia and on body weight, fat deposition 
and moult in the slate-coloured junco (Junco hyemalis) and the white- 
throated sparrow (Zonotrichia albicollis) in relation to day length. 


(Animal Breeding Abstracts) 


WOLFSON, A, 1959. 
ROLE OF LIGHT IN THE PHOTOPERIODIC RESPONSES OF 


MIGRATORY BIRDS. Science, 129. 1425-1426.—Experiments on the 
slate-coloured junco (Junco hyemalis) have indicated that in the pro- 
gressive phase of the reproductive cycle the photoperiod is the part 
of the daily light-dark cycle that is effective in inducing gonadal ac- 
tivity; the reaction produced by an adequate light period cannot be 
negated by inhibitory periods of darkness. (Animal Breeding Abstracts) 


YAMASHINA, Y. 1957. 
MUSCOVY DUCK EGGS SUCCESSFULLY HATCHED AFTER 


INTERRUPTION OF INCUBATION BY AIR TRANSPORTATION. 
Misc. Rep. Yamashina Inst. Orn. Zool. [Tokyo], No. 10: 1-2. [Japanese 
with English summary.] Title in Jap. Sci. Rev., Biol. 1959, No. 8, No. 354. 
(Animal Breeding Abstracts) 


YESAIR., D. W., D. E. MC OSKER, and L. J. DANIEL. 

THE EFFECT OF VITAMIN Bex ON THE SYNTHESIS OF 
PHOSPHOLIPIDES AND SPHINGOSINE IN THE DEVELOPING 
CHICK EMBRYO. Arch. Biochem. Biophys., 1959, 79, 168-176. [Dept. 
Biochem. Nutrit., Cornell Univ., Ithaca, N.Y.]—A group of 12 hens were 
fed on a vitamin-B.-deficient diet of ground yellow maize 55, soya 
bean oilmeal 39.5, dicalcium phosphate 3.2, ground limestone 1.5, iodised 
salt 0.5, MnSO, . 4H:O 0.01, DL-methionine 0.05, choline chloride 0.05, 
vitamin A concentrate 0.088 and Delsterol (vitamin D) 0.073 per cent. 
with calcium pantothenate 3.0, riboflavin 2.0, thiamine hydrochloride 
1.0, menadione 0.2 and biotin 0.025 mg. per lb. diet. A control group of 
12 hens were given the same diet with 9 ug. vitamin Bu. per Ib. After 4 
weeks the hens were artificially inseminated twice weekly and from the 
sixth to the twelfth week the eggs were incubated. The living embryos 
were taken at 12, 15, 18 and 21 days of age. 

The dry weight of the embryonic tissue and its N content were 
less at 18 and 21 days in eggs from the deficient group but the ratio 
of total N to dry weight was the same in both groups. Total phospholipids 
and lecithin, cephalin and sphingomyelin also were estimated. Forma- 
tion of total phospholipids was most rapid between 12 and 18 days of 
age and was affected by vitamin B. deficiency to a greater degree 
than was growth or protein synthesis. At 21 days all the component 
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phospholipids were decreased in the deficient embryo. Formation of 
cephalin and sphingomyelin was retarded by vitamin Bw deficiency more 
than was the growth of the embryo. Synthesis of sphingosine was de- 
creased by vitamin B.» deficiency in direct proportion to retardation of 
growth and was therefore not a limiting factor for sphingomyelin 
formation.—A. Crossland. (Nutrition Abstracts & Reviews) 


ZANNELLI, C. Effetti della vitamina A e della terramicina nel pollo 
tiroxinizzato. 

EFFECTS OF VITAMIN A AND TERRAMYCIN IN POULTRY 
TREATED WITH THYROXINE. Riv. Zootec., 1958, 31, 335-339.— 
In a trial lasting 28 days with chickens of both sexes, initially 27 days 
old, growth was significantly less when they were given 5 mg. thyroxine 
daily per kg. bodyweight subcutaneously, than in untreated birds on 
the same diet. Vitamin A, 2000 I.U. per kg. bodyweight daily, counter- 
acted the depressing effect on growth, and in males growth was no 
longer significantly less than on the basal diet without thyroxine, but 
in females the difference was still significant. With a further addition 
to the ration of terramycin (TM5), 7 p.p.m., the effect of thyroxine 
was entirely counteracted. 

Thyroxine seemed to increase growth of the comb in females, but 
not in males. Abnormal feathers were seen in all experimental groups, 
most when only thyroxine was given. The possible mode of action of 
vitamin A and terramycin is discussed.—T. D. Bell. (Nutrition Abstracts 
& Reviews) 


NUTRITION 


ACKERMAN, J. 
GROWTH-PROMOTING ACTIVITY OF MEAT MEAL AND 


CERTAIN TISSUES IN GOITROGEN-FED RATS AND CHICKS. J. 
Nutrition, 1959, 67, 589-598. [Dept. Biochem. Nutrit., Virginia Poly- 
tech. Inst., Blacksburg.]—For an earlier report see Abst. 2649, Vol. 28.— 
For young rats the basal diet was similar to diet A in the earlier work, 
and thiourea or thiouracil or one of 5 sulphonamides was added with 
meatmeal or soya bean meal, 5 per cent. The animals were killed 
after 6 or 7 weeks. For chickens, from day-old, the ration was of mixed 
cereals, soya bean meal, alfalfa, minerals and vitamins with sulpha- 
guanidine or thiourea with or without meatmeal, 10 per cent. The birds 
were killed after 4 or 6 weeks. The growth-promoting value of dried 
tissues was measured with young rats given the basal diet with 1.1 
per cent. sulphaguanidine until weight gain was less than 5 g. per 
week, after which the substance being tested was given for 2 weeks at 
5 or 10 per cent. of the diet. In all tests thyroids were removed and 
weighed. 

With soya bean meal in the diet of rats, thiourea and thiouracil 
at 0.1 per cent. and sulphaguanidine, sulphathiazole, sulphapyridine 
and sulphanilamide at 1.0 per cent. depressed growth; sulphamethazine 
at 0.3 per cent. did not do so. With meatmeal the results were similar 
but depression of growth was less, and with sulphaguanidine growth 
was little below that in control rats given no addition. Enlargement of 
thyroid was greatest with sulphapyridine and sulphamethazine, but 
correlations of effects on thyroid size with those on growth were not 
close. In chickens given sulphaguanidine meatmeal did not stimulate 
growth. The absence of correlation of effect on weight with effect on 
thyroid size was especially obvious when thiourea or sulphaguanidine 
was given with meatmeal. 

From the growth tests, tissues from intestine of pig were active 
but liver, kidney, brain and pyloric section of pig stomach were in- 
active, as were 4 of 6 samples of fishmeal or flour.—D. Harvey. (Nu- 
trition Abstracts & Reviews) 


ALEKSANDROVA, I. V. Materialy po pitaniju pevcego drozda vy gnezdovoj 


period. 
FEEDING OF THE SONG-THRUSH IN THE NESTLING 
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STAGE. Zool. Z., 1959, 38, 135-136. English summary. (Nutrition Ab- 
stracts & Reviews) 


AMATO, S, ¥. and H. M. SCOTT. 

FURTHER STUDIES ON NUTRITIONAL FACTORS INFLU- 
ENCING THE EXPRESSION OF VITAMIN E DEFICIENCY SYMP- 
TOMS IN CHICKS. Poultry Sci., 1959, 38, 176-180. [Illinois Agric. Exp. 
Stat., Urbana.]—The vitamin-E-free purified basal ration used con- 
tained carbohydrate 67.6, crude casein 22 and unsaturated fish oil 3 
per cent., with minerals, vitamins, lard, methionine, glycine, arginine 
and _— chloride; the experiment was with cockerels and lasted 28 
or 33 days. 

With Cerelose as the carbohydrate no sign of encephalomalacia 
appeared in either depleted or non-depleted chickens. When degermed 
white maizemeal] replaced Cerelose, signs of encephalomalacia appeared 
in both depleted and non-depleted birds. No sign of exudative diathesis 
was seen and a-tocopheryl acetate prevented the signs of encephalo- 
malacia. Contrary to the results of Miller et al. (Abst. 3453, Vol. 25), 
there was no sign of encephalomalacia when NaHSO, was added to the 
Cerelose ration. When the degermed white maizemeal was washed with 
water the incidence of encephalomalacia was no less, but when it was 
extracted with Skellysolve the incidence was much reduced. When 
dextrinised maize starch was used as the carbohydrate, signs of en- 
cephalomalacia were absent. The results confirm the previous finding 
of Scott (Abst. 2036, Vol. 28) that both depleted and non-depleted 
chickens can be fed on vitamin-E-free rations containing unsaturated 
fat without showing signs of vitamin E deficiency. Differerices between 
the results obtained with Cerelose and degermed white maizemeal are 
discussed in relation to production of rancidity in unsaturated fat.— 
J. S. Thomson. (Nutrition Abstracts & Reviews) 


ANDERSON, D. L., F. W. HILL and R. RENNER, 
STUDIES OF THE METABOLIZABLE AND PRODUCTIVE 
ENERGY OF GLUCOSE FOR THE GROWING CHICK. J. Nutrition, 
1958, 65, 561-574. [Agric. Exp. Stat., Cornell Univ., Ithaca, N.Y.]— 
The energy value of glucose was estimated by 2 methods. In one, 25 
parts glucose per 100 parts diet were omitted from the reference diet 
and the intake of non-glucose components on the modified and intact 
diets was equalised. In the second method cellulose, 5, 10 or 20 per cent., 
was substituted for glucose. Metabolisable and productive energy were 
estimated by the method previously described (Abst. 2489, Vol. 29). The 
average metabolisable energy of glucose was 3.64 Cal. per g. dry matter. 
Cellulose was not digested, and had no effect on digestibility of the 
other constituents. Average productive energy was 2.90 Cal. per g., 
but the results obtained by the 2 methods, 3.32 and 2.48 Cal., reflected 
the variabili charactieristic of methods of estimating productive 
energy.—E. M. Cruickshank. (Nutrition Abstracts & Reviews) 


BARTH, K, Experimentelle Studien zur Verwendung von Schlachtfetten 
in Geflugelrationen. 2. Der Ersatz von Mais durch Muhlennach- 
produkte und Fett bei isokalorischen Rationen. 3. Tierkorper- 
analysen von Kuken nach Futterung von Rationen mit und ohne 
Fettzusatz. 

THE USE OF CARCASE FATS IN POULTRY RATIONS. 2. 
REPLACEMENT OF MAIZE BY MILLING BY-PRODUCTS AND 
FAT IN ISOCALORIC RATIONS. 3. BODY ANALYSES OF CHICKS 
AFTER FEEDING ON RATIONS WITH AND WITHOUT ADDED 
FAT. Arch. Geflugelk., 1959, 23, 122-126. 126-133. [Inst. Physiol. Tiere, 
Univ. Munich.] English summary.—For part 1 see Abst. 4972, Vol. 29.— 
2. A control group of chickens was given a basal ration from 7 days to 8 
weeks of age and for experimental groups 10, 20, 30, 40, 50 per cent. or all 
the maize was replaced on the basis of the productive energy values of 
Fraps (Abst. 3969, Vol. 17) by a mixture of 1 part beef tallow and 3 
parts wheat middlings. The rations were of similar protein and energy 
contents, 22.5 to 24.9 per cent. protein and 2070 to 2230 Cal. productive 
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energy per kg., with ratios of Cal. per kg. to percentage protein from 
89 to 92:1. There was no significant difference between groups in 
weight gains or feed efficiency. With increases of dietary fat there was 
more ether extract in body tissues and liver. It is considered that the 
productive energy values of Fraps do not give a true picture of the 
energy content of the rations. 

3. In two trials chickens were given rations with or without beef 
tallow and were killed at 8 or 9 weeks. Weight gains and feed efficiency 
were significantly better in chickens given fat. Carcases were analysed 
and results are presented for 5 weight classes in each trial, between 
600 and 1300 g., for dry matter, crude protein, ether extract and ash. 
The higher weight classes had, as percentage of total carcase, more 
ether extract and less moisture and crude protein. Variations in the 
body composition of individual chickens were smaller in the higher 
weight classes.—R. G. Hankin. (Nutrition Abstracts & Reviews) 


BARTHOLOMEW, &G. A, and T. J. CADE. 

EFFECTS OF SODIUM CHLORIDE ON THE WATER CON- 
SUMPTION OF HOUSE FINCHES. Physiol. Zool., 1958, 31, 304-310. 
[Dept. Zool., Univ. California, Los Angeles.]|—Water and sait consump- 
tion were estimated for 163 adult house finches (Carpodacus mexicanus) 
on a uniform diet. The birds live in deserts in North America. Certain 
birds were offered simultaneously distilled water and saline solution of 
differing concentrations. With NaCl solutions below 0.15 M the birds drank 
indiscriminately water with and without salt, but with a concentration of 
0.2 M they drank more than twice as much water as salt solution, and 
with still stronger solutions they took water and only small amounts of 
the salt solution, possibly only from tasting. When salt solutions were 
offered without water, the amount drunk was slightly above the 
average amount of water drunk by birds offered only distilled water 
as long as the concentration did not exceed 0.1 M, but with higher 
concentrations the intake rose progressively up to a concentration of 0.3 
M or higher, when the intake became variable, and finally was depressed 
when the concentration was 0.5 M. With 0.25 M or higher the birds 
lost weight, and none survived longer than 5 days when drinking 0.3 or 
0.4 M NaCl solutions, but some birds survived longer than birds with- 
out water or salt solution. A small group of birds survived for 29 
days with only a small loss of weight with 0.25 M NaCl solution as their 
source of water. the average intake of the salt soution was 45 per cent. of 
bodyweight daily. There was no significant difference in food intake of 
birds given distilled water and of birds given 0.25 or 0.275 M NaCl 
solution. These house finches are less able to use salt solutions as a 
source of water than the kangaroo rat or the antelope squirrel, which 
occupy some of the same desert regions as the finches.—L. Wills. 
(Nutrition Abstracts & Reviews) 


BIELY, J. and B. E. MARCH. Die biologische Qualitatsprufung handel- 
sublicher Geflugelaufzucht- und Mastfuttermittel. 

BIOLOGICAL TESTS OF COMMERCIAL POULTRY REARING 
AND FATTENING RATIONS. Arch. Geflugelk., 1958, 22, 361-380. 
(Inst. Poultry Nutrit., Univ. British Columbia, Vancouver.] English 
summary.—From 1954 to 1956, 114 starting and 72 fattening rations 
commercially available in British Columbia were tested with groups of 
chickens reared for 6 weeks in batteries with free access to feed and 
water. Quality ratings, weights of chickens on the trial rations as a 
percentage of the weights of controls given the same standard rations 
in all trials, were calculated after 4 and 6 weeks. Of the starting 
rations 9 and 8, and of the fattening rations 1 and 0 per cent. were below 
75, and 26 and 32 per cent. of the starting and 51 and 48 of the fattening 
rations were above 95. In trials with different strains of chickens there 
was no significant difference in quality rating of the rations. In 
trials with 14 fattening and 15 starter rations the evaluation of the 
rations measured by performance indices based on liveweight at 6 
weeks and efficiency of feed utilisation agreed well with quality rat- 
ings. It is concluded that prediction of the performance on a ration 
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cannot be made accurately from chemical analysis and that more 
extensive use of biological tests should be made.—R. G. Hankin. (Nu- 
trition Abstracts & Reviews) 


BLERER, B, W. and C. L. VICKERS. 

THE EFFECT OF PELLETIZING ON VITAMINS A AND E. 
J. Amer. Vet. Med. Assoc., 1958, 133, 228. [Livestock Sanitary Dept., 
Clemson Coll., Columbia, S.C.]—Vitamins A and E were estimated in 2 
samples of a turkey breeder ration claimed by the manufacturers to be 
identical except that one batch had been made into pellets. 

The steam and pressure used to make the pellets did not affect the 
vitamin E content, but reduced the amount of vitamin A by 32 per 
cent., so that a feed devised to fulfill the minimum requirement may 
become deficient in vitamin A after such treament.—M. H. Pierce. 
(Nutrition Abstracts & Reviews) 


BIERI, J. G., G. M. BRIGGS and C. J. POLLARD. 

ACCELERATION OF VITAMIN E DEFICIENCY BY TORULA 
YEAST. 2. EFFECT OF TORULA YEAST ASH AND LIPID. Proc. 
Soc. Exp. Biol. Med., 1958, 99, 262-265. [Lab. Nutrit. Endocrinol., Nat. 
Inst. Arthritis Metabol. Dis., Bethesda, Md.]—For previous work [not 
numbered] see Abst. 4980, Vol. 28.—Groups of day-old chicks were 
fed on a purified ration of low Se content, consisting of soya bean protein 
28, cerelose 61, vitamin-E-free lard 4, salts 6, Di-methionine 0.8 and 
vitamins, other than vitamin E, 0.2 per cent.; additions to this diet, in 
the form of 15 per cent. torula yeast (Ty), 1 per cent. Ty ash, 1 per 
ne lipid, and combinations of Ty lipid and ash, were made as 
required, at the expense of cerelose. The birds were kept on the different 
rations for 28 days and from the fourteenth day onwards were examined 
for signs of exudative diathesis. 

Exudative diathesis was prompted by either the ash or the lipids 
of Ty and a combination of the two gave an incidence similar to that 
produced by the intact yeast; “synthetic” ash plus tall oil also induced 
exudative diathesis. 

It is concluded that the anti-vitamin-E activity of Ty is due in 
part to its unsaturated fatty acids and in part to its minerals.—G. F. 
Garton. (Nutrition Abstracts & Reviews) 


BOLTON, W. 

EVALUATION AND FORMULATION OF POULTRY DIETS. 
N.A.A.S. Quart. Rev., 1958, No. 42, 58-64. [Agric. Res. Counc. Poultry 
Res. Centre, Edinburgh.]—From work previously reported (Abst. 2454, 
Vol. 26) it is shown how non-protein digestible energy in poultry feeds 
can be estimated in the laboratory from the contents of sugar and 
starch plus dextrin. A simplified method for the estimation is to be 
published. The importance in poultry feeds of the ratio of non-protein 
to protein energy, rather than the simple percentage of protein in the 
ration, is discussed. It is shown how this ratio may be found from the 
results of chemical analysis. It should range from 2.5 : 1 during the 
first 2 weeks of life to 4 : 1 at 10 weeks. 

The comparative energy values of different cereals, the need for 
protein of good quality to ensure adequate essential amino acids, and 
vitamin and mineral requirements, are briefly discussed.—T. D. Bell. 
(Nutrition Abstracts & Reviews) 


BOSSEN MAIER, E. F, and W. H. MARSHALL, 

FIELD-FEEDING BY WATERFOWL IN SOUTHWESTERN 
MANITOBA. Wildlife Monogr., 1958, No. 1, 1-32. [Minnesota Agric. 
Exp. Stat., St. Paul.J—The large migrant population of geese at 
Whitewater Lake has probably visited the surrounding fields ever since 
they were first planted, but ducks did not cause serious damage to 
crops until the early 1920s, when durum wheat was introduced and 
more — was grown. Since adoption of the windrow combine harvest- 
ing method, depredations have become even more severe. The present 
survey based on observation of feeding habits and examination of gullet 
contents covers the period 1949 to 1952. 
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From August to November many waterfowl! fed mainly or exclusive- 
ly in the fields. Of the cut crops ducks preferred durum wheat and 
barley. They fed also on stubble and burned fields. Proximity, palata- 
bility and accessibility of grain kernels influenced their choice. Geese 
had rather different feeding habits but, like the ducks, were specially 
attracted to flooded fields. Depredations in April and May were less 
serious and in June and July were negligible. Possible solutions to the 
problem acceptable both to farmers and those concerned with preservation 
= waterfowl are discussed.—I. R. Anderson. (Nutrition Abstracts & 

eviews) 


BRAHAM, J. E., H. R. BIRD and C. A, BAUMANN, 

EFFECT OF ANTIBIOTICS ON THE WEIGHT OF CHICKS 
AND RATS FED RAW OR HEATED SOYBEAN MEAL. J. Nutrition, 
1959, 67, 149-158. [Dept. Poultry Husb., Coll. Agric., Univ. Wisconsin, 
Madison. ]—Individually housed chickens and rats given feed and water 
to appetite were used. Growth was recorded over 4 weeks on nutritionally 
adequate diets with either raw or heated solvent-extracted soya bean 
meal as the sole source of protein. For both chicks and rats 1000 mg., and 
for chicks 10 mg. procaine penicillin, chlortetracycline, novobiocin, 
zine bacitracin or streptomycin was added. Supplementary methionine 
was given to supply for the chicks 0.8 and for the rats 0.1, 0.3, or 0.6 
per cent. of the diet. 

With chickens given raw soya bean meal 1000 mg. of any antibiotic 
increased bodyweight by from 31 to 51 per cent; with those given heated 
soya bean meal the increase was only from 4 to 14 per cent. On neated 
meal without antibiotic liveweight gain was nearly twice that on raw 
meal. With 10 mg. antibiotic there was a small increase of liveweight 
on raw meal and a slight depression on heated. Sorbitol in place of 
—- in the diet had no effect, and starch or dextrin depressed growth 
slightly. 

With the rats growth was always improved by the antibiotics, 
particularly on raw soya bean meal, and the higher the methionine 
content the less was the effect of the antibiotics. With adequate amino 
acid the response to antibiotics was half that when methionine was 
deficient. Novobiocin was less effective in the rat than in the chicken.— 
J. G. Gordon. (Nutrition Abstracts & Reviews) 


BRUGGEMANN, J. and K. BARTH. Experimentelle Studien zur Ver- 
wendung von Schlachtfetten in Geflugelrationen. 

THE USE OF CARCASE FATS IN POULTRY RATIONS. Arch. 
Geflugelk., 1959, 23, 12-21. [Inst. Physiol. Tiere, Univ. Munich.] English 
summary.—For earlier work see Abst. 1549, Vol. 28.—A total of 520 New 
Hampshire or New Hampshire x Leghorn chickens 7 days old were 
used in a series of 4 trials. In the first, rations with no fat or 9 per 
cent. beef fat were compared; the levels of protein in the rations were 
19.6 and 24.0 per cent., the ratios of productive energy per kg. to per- 
centage protein 97 and 94. Up to 56 days weight gains were 10 and 
feed efficiency was 7 ps cent. better in the group receiving fat. 

In the second trial the rations had 0, 3, 5 or 8 per cent. beef fat 
with a constant protein level of 20 to 21 per cent. and energy : protein 
ratios rising from 92 to 114, The groups given fat had 11 to 14 per cent. 
better weight gains and 8 to 8 per cent. better feed efficiency than 
that given no fat; the best results were with 3 per cent. fat and an 
energy : protein ratio of 104. 

In the third trial the rations were the same as in the second, but 
males and females were considered separately. In females the groups 
did not differ significantly. In males those given 3 to 5 per cent. fat 
had 8 to 11 per cent. better weight gains and 5 to 12 per cent. better 
feed efficiency than those not given fat; the best results were again 
with 3 per cent. fat. At the end of this trial 5 males were killed and the 
carcases were analysed; body tissues and liver had more ether extract 
when fat was given. 

In the fourth trial rations all had 23 to 24 per cent. protein and 
0, 5 or 10 per cent. fat, giving energy : protein ratios of 85, 91 and 
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100; a further group had 5 per cent. fat to 5 weeks, then 10 per cent. 
to 8 weeks; weight gains and feed efficiency were best in this group. 
The group given 5 per cent. fat throughout had significantly better 
weight gains than the group with no fat. On the average of all trials 
chickens given fat were 7 per cent. heavier and had 8 per cent. better 
feed efficiency than those given no fat.—R. G. Hankin. (Nutrition Ab- 
stracts & Reviews) 


BUSCHMANN, G. Kukenaufzuchtversuch unter Verwendung von Peni- 
cillin in der LPG Wulfershausen-Osthausen. 

CHICKEN FEEDING EXPERIMENT WITH PENICILLIN AT 
THE AGRICULTURAL COOPERATIVE OF WULFFRSHAUSEN- 
OSTHAUSEN. Jahrb. Arb itsgemeinschast Futterungsberatung, 1957/ 
1958, 1, 191-193.—Of 1200 Brown Leghorn chickens, half were given 
procaine penicillin, 6.3 g. per 1000 kg. feed. Weight gains at 28 and 56 
days and utilisation of feed were better in the supplemented than in the 
unsupplemented group, but not significantly. Mortality was about the 
same in both groups.—lI. R. Anderson. (Nurtition Abstracts & Reviews) 


BUSCHMANN, G, Bericht uber einen Entenmastversuch in der LPG 
Wulfershausen-Osthausen. 

REPORT ON A DUCK FATTENING FXPERIMENT AT THE 
AGRICULTURAL CO-OPERATIVE OF - WULFERSHAUSEN-OS- 
THAUSEN. Jahrb. Arbeitsgemeinschaft Futterungsberatung, 1957/58, 
1, 221-222.—For 6 weeks from 3 weeks of age 455 ducks were given a 
feed mixture of, per cent., barley 38, maize 15, oats 15, wheat bran 10, 
protein concentrate 10, soya meal 5, fodder yeast 3, minerals 3 and 
cattle salt 1, and red clover 30 g. daily. Total weight gain was 1749 g. 
and feed consumption 9153 g. Total nutrients required per kg. gain 
increased throughout the trial from 2.25 kg. in the first week to 5.01 
in the final week. The average for the whole trial period, 3.37 kg., was 
considered too high and may have been due to disturbance of the 
ducks by building operations during the first 2 weeks. Fattening of 
ducks should be completed in 8 weeks with a total nutrient requirement of 
yy em - igs 3 kg. per kg. gain.—R. G. Hankin. (Nutrition Abstracts 

views 


CALET, C, and P, DELPECH, Valeur nutritive d’un regime a base de 
cereales, pommes de terre et lait ecreme pour l’alimentation du 
poussin. 

NUTRITIVE VALUE OF A RATION FOR CHICKENS BASED 
ON CEREALS, POTATOES AND SKIMMED MILK. Ann. Zootech., 
1958, 7, 325-340. [Stat. Recherches Avicoles, C.N.R.Z., Jouy-en-Josas. 
Seine-et-Oise.]—In the first trial chickens were reared from day-old 
to 11 weeks. Controls were given a commercial feed, with water to drink. 
Experimental groups got cereals with minerals and vitamins, or cereals 
with 20, 40 or 60 per cent. cooked potatoes and a protein supplement, 
and all had skimmed milk to drink. Growth to 5 or 11 weeks old was 
similar in controls and those given 40 or 60 per cent. potatoes. Without 
potatoes, or with 20 per cent., growth was less. 

In the second trial all birds got the commercial feed to 5 weeks, 
then to 11 weeks the experimental groups got cereals and 30 per cent. 
potatoes with or without the protein supplement, or cereals only, and all 
had skimmed milk to drink. When the protein supplement was not given 
growth was poor. 

Rations of cereals 30 to 40 and potatoes 45 to 55 per cent., with 
a 40 per cent. protein mixture, and skimmed milk to drink are recom- 
mended.—T. D. Bell. (Nutrition Abstracts & Reviews) 


CASSON, C. B. and F. J. GRIFFIN. 
THE DETERMINATION OF EGG IN CERTAIN FOODS BY 
ENZYMATIC HYDROLYSIS OF THE PHOSPHOLIPIDS. Analyst, 
1959, 84. 281-285 (with discussion 285-286). [Labs., J. Lyons and Co. Ltd., 
Kensington, London, W.14.] (Nutrition Abstracts & Reviews) 
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CHRUSCIEL, M. Badania nad miazdzyca Goswiadczalna. Dzialanie niek- 
torych prostych zwiazkow fosforu na przebieg miazdzycy dos- 
wiadczalnej u golebi. 

STUDIES ON EXPERIMENTAL ATHEROSCLEROSIS. EFFECT 

OF SOME SIMPLE PHOSPHORUS COMPOUNDS ON THE COURSE 

OF EXPERIMENTAL ATHEROSCLEROSIS IN PIGEONS. (Nu- 

trition Abstracts & Reviews) 


KLEINROK, Z. Wplyw metioniny na rozwoj zmian miazdzycowych u 
golebi. 

EFFECT OF METHIONINE ON THE COURSE OF EXPERI- 
MENTAL ATHEROSCLEROSIS IN PIGEONS. Acta physiol. polon., 
1958, 9, 319-332; 477-486. Russian and English summaries.—(a) Pigeons 
received for 12 or 15 weeks a diet containing 2 g. cholesterol and 5 g. 
vegetable oil per kg., and groups of 2 to 6 received in addition injections 
of monobasic sodium phosphate or potassium phosphate or sodium gly- 
cerophosphate, or sodium phosphate by mouth. 

Potassium phosphate injected intramuscularly or sodium glycero- 
phosphate injected subcutaneously at 5 or 10 mg. per kg. bodyweight 
daily reduced the rise of serum cholesterol and the severity of athero- 
sclerosis. Sodium phosphate parenterally at 50 mg. per kg. somewhat 
reduced the rise of serum cholestero] and fatty acids, but did not affect 
the rise of 8-lipoproteins, 8-phospholipoproteins or §-globulins; athero- 
sclerosis was less severe than in untreated birds. Sodium phosphate 50 
mg. per kg. daily by mouth increased the rise of all the serum lipids 
studied, much increased that of liver cholesterol, and did not reduce 
atherosclerosis. 

(b) Pigeons received a diet with 2 g. cholesterol per kg. alone or 
with 200 mg. dl-methionine Sig? kg. 

The methionine reduced the extent of the changes in blood com- 
position, but did not reduce the severity of atherosclerotic change. (From 
summaries and figures.)—D. Duncan. (Nutrition Abstracts & Reviews) 


CORNELISSEN, J. P. Gewichtstoeneming, voederverbruik en slachtk- 
waliteit van mestkuikens onder invloed van 5% destructievet in 
het voeder en een implantatie met hexoestroltabletten. 

WEIGHT GAIN, FEED CONSUMPTION AND CARCASE 
QUALITY OF TABLE POULTRY AS AFFECTED BY 5 PER CENT. 
WASTE FAT IN THE DIET AND IMPLANTATION OF HEXO- 
ESTROL TABLETS. Voeding, 1959, 20, 28-45. [Inst. Mod. Veevoeding 
“De Schothorst”, Hoogland.] English summary.—For 9 weeks 150 day- 
old North Holland Blue x Cornirock chicks were given a normal ration. 
Three similar groups had the same ration with 5 per cent. waste fat 
added without or with 2.5 or 5 per cent. extra protein. At 6 weeks the 
protein in all rations was reduced by 2.5 per cent. After 9 weeks chickens 

tting fat and extra protein were 120 g. heavier than those getting added 
at only or no fat. Feed intake per kg. weight gain was 2.86, 2.66, 2.53, 

2.55 kg. for the 4 groups respectively. A ratio of Cal. metabolisable energy 

per kg. to percentage protein of 142 for the first 6 weeks and 162 there- 

after was most effective. The wider ratio in the group with fat only added 
gave more fat in the carcase, otherwise there was no significant difference 
in carcase quality among groups. 

At 9 weeks half of each group were implanted with 15 mg. hexo- 
estrol. Between 9 and 11 weeks implanted birds gained more weight, 
average 21 per cent., than those not given hormone but feed utilisation 
was not affected. The implanted birds had lighter legs and significantly 
lower dressing losses, less protein, about 8 per cent., in the carcase and 
more fat, up to 45 per cent., than the birds not given the hormone.— 
R. G. Hankin. (Nutrition Abstracts & Reviews) 


DAM, H., G. KRISTENSEN, G. K. NIELSEN, and E. SONDERGAARD. 

EFFECT OF PYRIDOXINE DEFICIENCY ON CHOLESTEROL 
AND POLYENOIC FATTY ACIDS IN CHICKS. Acta physiol. scand., 
1958, 44, 67-79. [Dept. Biochem. Nutrit., Polytech. Inst., Copenhagen.]— 
Chickens were reared from hatching on either a normal commercial 
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ration or an experimental ration without pyridoxine. From 14 days of age 
each batch was divided into 4 groups and given diets based on vitamin 
test casein, gelatine and sucrose, with salt mixture and choline chloride. 
Two diets were fat-free and 2 had 10 per cent. groundnut oil, each with 
and without pyridoxine. All the chickens deprived of pyridoxine from 
hatching and continued on that ration died within 2% to 4 weeks. Ina 
second test the chicks were reared for 2 weeks on a normal diet and 
then transferred to 4 experimental diets similar to those described, but 
with 1 per cent. cholesterol. All chicks were killed after 4 weeks on 
the experimental diets. : ae 
When chicks reared on norma] diet were deprived of pyridoxine, 
growth was retarded almost at once, but was slightly better with 
groundnut oil than on the fat-free diet. Growth was best when both 
an ga and oil were given. Cholesterol did not appear to affect 


With or without dietary cholesterol, plasma cholesterol was higher 
in absence of pyridoxine than with it, but liver cholesterol was not sig- 
nificantly affected. The aorta also contained somewhat more cholesterol 
in pyridoxine deficiency, but heart did not. When no cholesterol was 
given and fat and pyridoxine also were withheld, liver and heart con- 
tained reduced amounts of trienoic acid and more dienoic and especially 
tetraenoic acid than when pyridoxine was given. Groundnut oil inhibited 
accumulation of tetraenoic acid in the liver and gave more dienoic acid. 
In the heart there was little trienoic acid whether pyridoxine was 

iven or not. When groundnut oi] was given, cholesterol depressed 
beer tetraenoic acid, especially when ——— was withheld, but the 
pr on the heart was less.—D. nean. (Nutrition Abstracts & 
eviews) 


DAM, H., G. K. NIELSEN, I. PRANGE, and E. SONDERGAARD., 

EXUDATIVE DIATHESIS PRODUCED BY VITAMIN E-DE- 
FICIENT DIETS WITHOUT POLYENOIC FATTY ACIDS. Experi- 
entia, 1958, 14, 291-292. [Dept. Biochem. Nutrit., Polytech. Inst., Copen- 
hagen.] German summary.—Chicks were given diets in which protein 
was supplied by dried flake yeast, Saccharomyces cerevisiae, which con- 
tained 4.4 per cent. total fatty acids. Their content of dienoic fatty 
acids was 0.6 per cent. No acid with higher unsaturation was present. 
When the diet contained 40 per cent. yeast and no vitamin E, 9 out 
of 10 chicks developed exudates within 29 days, but with 60 per cent. 
yeast only 5 chicks had exudates. In further experiments the greater 
incidence of exudates with the lower percentage of yeast was confirmed. 
The yeast appears to contain a protective substance, but in insufficient 
amount. Out of 23 chicks with exudates the fat was free from peroxide 
in 19. For previous work see Abst. 3532, Vol. 28.—T. Moore. (Nutrition 
Abstracts & Reviews) 


DAVISON, VY. E. 

A SUMMARY AND RECLASSIFICATION OF BOBWHITE 
FOODS. J. Wildlife Management, 1958, 22, 437-439. [Soil Conserv. Serv., 
Auburn, Ala.]—Feed plants, 68 choice and 70 inferior, classified accord- 
ing to digestibility, feed value, acceptability and availability, are enumer- 
ated. They represent the feeds freely chosen by more than 7000 bob- 
whites. (Colinus virginianus) during autumn, winter and spring. Animal 
material and “un-important” feed plants are not included—lI. R. 
Anderson. (Nutrition Abstracts & Reviews) 


DOMANSKI, E., D. DOBROWOLSKA, and E. ZALEWSKA. Wplyw anty- 
biotykow na przemiane kw. askorbinowego i foliowego u kurczat. 
EFFECT OF ANTIBIOTICS ON METABOLISM OF ASCORBIC 
AND FOLIC ACIDS IN CHICKENS. Acta physiol. polon., 1958, 9, 
351-357. [Inst. Wet., Bydgoszez.] Russian and English summaries. 
—Chickens were given for 30 days a diet of, per cent., wheatmeal 30, 
oatmeal 20, maizemeal 18, wheat bran 15, vitamin-free casein 15, 
minerals 2, vitamin Bw» fat soluble and 6 water-soluble vitamins 
complete, or without vitamins C or folic acid or both. A further 4 
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groups had the same rations but with added streptomycin 0.001 and 
aureomycin 0.0015 g. per 100 g. feed. Chickens given antibiotics showed 
less anaemia and degeneration of the liver, made greater weight gains 
and, in general, had more vitamin C in the liver. Differences of folic 


acid values were considered to be accidental. It is concluded that the 
antibiotics stimulated synthesis of vitamin C and that vitamin C “acti- 
vated the function” of folic acid. (From summaries and tables.)— R. G. 
Hankin. (Nutrition Abstracts & Reviews) 


ANNUAL MEETING OF THE JAPAN BRANCH 


The annual general meeting of the Japan Branch, the 
Worlds Poultry Science Association was held at International 
House, Tokyo, on April 7, 1960. Dr. Sasaki, Secretary of the 
Japan Branch, W.P.S.A., welcomed the attendance of more 
than 200 and Dr. D. C. Warren, who was just visiting Japan. 

At the meeting the following 14 papers were presented: 
“Effect of green forage on growing chickens and laying hen.” 
“Green forage-free ration for laying hen. 

I. Effect of supplementary vitamin A and D, on egg pro- 

duction and hatchability. 

II. Effect of dietary vitamin A on the vitamin A level 
of eggs.” 

“A method to estimate total digestible nutrients in com- 
mercial formula feed.” 

“TInterrelationship between total digestible nutrients, 
digestible energy and metabolisable energy in chick 
ration.” 

“Reliability of calculated total digestible nutrients in 
formula feed for laying hen.” 

“Random sampling test for egg and broiler production.” 

“On the part-time records of egg production of the 
domestic fowl.” 

“Relationship between laying hen serum and yolk forma- 
tion.” 

“Artificial insemination in the fowl, with special refer- 
ence to a cause of low fertility.” 

“Effect of dietary level of vitamin D and Ca:P ratio on 
calcium metabolism.” 

“Effect of dietary protein and energy level on the effic- 
iency of protein and energy utilization by starting 
and growing chickens.” 

“Growth curve of White Leghorn chicks.” 

“Collaborative feeding study on broiler production.” 
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Dr. Warren conveyed the greetings from Australian 
Branch, W.P.S.A. and talked about the current trend of poul- 
try breeding in U.S.A., mostly based on the population gen- 
etics. 

With the financial report it was announced that the Japan 
Branch had 32 new members and 14 affiliated organizations. 
Thus there were 172 fully paid members and 14 affiliated or- 
ganizations as of April 7, 1960. New Council of the Japan 
Branch was elected at the meeting and it was agreed that the 
next meeting will be held in this fall at Nagoya, Japan. 


ANNUAL MEETING OF THE U. K. BRANCH 


The Fourteenth Annual General Meeting of the United 
Kingdom Branch of the Association was held in London on 
8th April, when 105 members were present. 

In presenting his Annual Report the Secretary drew at- 
tention to the continued increase in membership, and pointed 
out that for the 14th year in succession it had been his pleas- 
ure to report increases. 

At 31st December there was a fully-paid up membership 
of 516. He drew attention to the satisfactory financial posi- 
tion of the Branch, whose credit balance at the end of the year 
was £251. 5. 1d., and no outstanding debts. 

Following upon negotiations with the Commissioners of 
Inland Revenue, the World’s Poultry Science Association had 
been approved by them for the purposes of Section 16 of the 
Finance Act of 1958. As a result, the whole of the annual sub- 
scription paid by a member who qualifies for relief under that 
section, is allowed as a deduction from his emoluments assess- 
able to income under Schedule “E”’. 

Attention was drawn to the setting up of the European 
Federation of World’s Poultry Science Association Branches, 
one of whose objects was to institute Regional Conferences 
of short duration whenever necessary and possible. The first 
of these, which was being sponsored by the Netherlands 
Branch, was being held in Utrecht from 15th - 18th November. 
1960, when the official inauguration of the Federation would 
take place. 

Reference was made to the XIIth World’s Poultry Con- 
gress which is being held in the grounds of the Royal Agricul- 
tural Society of New South Wales, at Sydney, Australia, from 
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13th - 18th August 1962. That year marks the Golden Jubilee 

of the Association. 

At the conclusion of the business of the meeting, a Con- 
ference was held at which the following Papers were sub- 
mitted :— 

‘The Feeding of High Fibre Rations to Replacement Pullets” (Dr. W. P. 
Blount, Ph.D., F.R.C.V.S., N.F.P.H., Director, British Oil and Cake 
Mills, Ltd.) 

“The Use of B-APO-2 Carotenal as a dietary source of Egg Yolk Pig- 
ment” (Mr. J. Cook, B.Sc., Dip. Poultry Husbandry (Reading). 
“Proposed Methods for Measuring the ‘Calcium-Metabolising Ability’ of 
Laying Hens” (Dr. T. G. Taylor, M.A., Ph.D., and Mr. F. Hertel- 

endy, Dip. Agric. Sc. (Budapest). 

“Some Comments on the results to date from the official Progeny Test- 
ing Stations” (Mr. M. C. Morgan, N.D.P.) 

“A genetic lethal in broad breasted bronze turkeys” (Mr. R. M. How). 

“The effect of feeding eggs on the growth of chicks and the development 
of tumors” (Dr. W. Bolton, D.Sc., F.R.I.C., F.R.S.E., and Dr. J. G. 
Carr, D.Sc., F.R.S.E.) 

“Some Observations on the specific gravity of eggs” (Professor C. 
Tyler, B.Sc., Ph.D., F.R.I.C.) 

“The ventilation of Windowless Battery Houses” (Mr. D. W. Low). 
The Conference which was held the previous year was 


made an occasion for the presentation of short Papers by mem- 
bers on problems they had come up against, investigations 
and experiences in the field. The Papers were limited to ten 
minutes, and ten minutes were allowed for discussion. That 
type of Conference was found to be so successful and popular 
that it was repeated this year, and is being repeated again next 
year. 


PATRONS OF THE ASSOCIATION 
AUSTRALIA 


Commonwealth of Australia, Official Sec., Australia House, Strand, 
London W C 2, England 
CANADA 
Department of Agriculture, Ottawa 
EIRE 
Department of Agriculture, The Secretary, Dublin 
ENGLAND 
The Ministry of Agriculture and Fisheries, 3 Whitehall Place, 
London S.W.1 
GERMANY 
Landwirtschaftskammer Westfalen und Lippe Abtl. Tierzucht, 
Postfach $42, Miinster (Westfalen) 
Ministerium fiir Ernahrung, Landwirtschaft und Forsten, Ross- 
strasse 135, Diisseldorf 
INDIA 


The Government of India, (The High Commission of India, Political 
Dept., India House, Aldwych, London W C 2, England) 

MEXICO 

Secretaria de Agricultura y Ganaderia, Tacuba 7, Mexico, D.F. 
NORTHERN IRELAND 

Ministry of Agriculture, The Secretary, Stormont, Belfast 
SCOTLAND 

Department of Agriculture, St. Andrew’s House, Edinburgh 1 
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UNION OF SOUTH AFRICA 
Administrative Secretary, Office of the High Commissioner for 
the Union of South Africa, South Africa House, Trafalgar 


Square, London W. C. 2, England 
ORGANIZATIONS AFFILIATED WITH THE ASSOCIATION 


AUSTRALIA 

Abbott Laboratories Pty. Ltd., Box 3698 G.P.O., Sydney, N.S.W. 

Annand Robinson Proprietary Ltd., 282 Ruttwen Street, Toowoom- 
ba, Queensland 

Associated Poultry Farmers of Australia, Daking House, Rawson 
Place, Sydney, N.S.W. 

Australian Egg Board, 263 Castereagh Street, Sydney, N.S.W. 

Australian Primary Producers Union, 10 Regent Street, 
Sydney, N.S.W. 

Australian Primary Producers Union, Poultry Prod. Sec. (Vic. Div.), 
525-527 Collins St., Melbourne, Victoria 

Australian Turkey Federation, 76 Norfolk Road, Epping, N.S.W. 

Egg and Egg Pulp Marketing Board, 528-530 Collins Street, Mel- 
bourne, C.I., Victoria 

Greer & Ashburner, 414/416 Swanston Street, Melbourne, Victoria 

J. Jackson & Co., Pty. Ltd., 56 Roma St., Brisbane, Queensland 

Merck Sharp & Dohme Pty. Ltd., 59 Lisbon Street, Fairfield, N.S.W. 

mee _— & Brooder Pty. Ltd., 89-91 Quay St., Sydney, 

Nicholas Proprietary Ltd., 699 Warrigal Road, Chadstone, S.E. 
10, Victoria 

N. S. W. Egg Marketing Board, Wattle Crescent, Pyrmont, Sydney 

Poultry Farmers Assn. of Western Australia, 44 St. George’s 
Terrace, Perth, W. Australia 

Poultry Farmers Co-op, Society Ltd., Box 743K, G. O. P. Brisbane, 
Queensland 

Poultrymen & Farmer’s Trading Co. Pty. Ltd., 286 Queensberry 
Street, N. Melbourne, Victoria 

Producers Co-Operative Ltd., Carlingford, N.S.W. 

Red Comb Association, Inc., 272 Gouger Street, Adelaide, South 
Australia 

Roche Products Pty. Ltd., 1 Barrack Street, Sydney, N.S.W. 

South Queensland Egg Marketing Board, Box 489H., G. P. O., Bris- 
bane, Queensland 

Supastok Pty. Ltd., P.O. Box 144, Warwick, Queensland 

Western Australia Egg Marketing Board, 39 Marquis Street, West 
Perth, Western Australia 

Western Australia Poultry Science Association, A. Avard, Sec., 
280 Belgravia Street, Belmont, Western Australia 

Ltd., 209 Grote Street, Adelaide, South 

ustralia 

William Cooper & Nephews (Aust.) . Ltd., P.O. Box 12 

Concord, N.S.W. 
BELGIUM 

Nera Hy-Line, 41 Dieste Steenweg, Aarschot 

N. V. Hens, 9c Wasserijstraat, Schoten 

Philips-Roxane, 37 rue d’Anderlecht, Brussels 

Seghers & Co., P.V.B.A., Briel 52, Baasrode 


DENMARK 
Danmarks Fjerkraeavlerforening, Sortedamsdossering 27, Koben- 


haven N. 
Landsudvalget for Fjerkraevlen, Roskildeveg 272, Valby 
ENGLAND 
British Broiler Growers Association Ltd., Hi Holbu 
52-54 High Holburn, London, W.C.1" 
Britis gg Marketing Board, Wingate House, 93/107 
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Distillers np iochemica Ltd., Broadway House, road- 
way, Whabledon, London $ W. 19 — 
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Millers Mutual Association, 21 Arlington Street, London, S.W.1 
National Association of Corn & Agriculture Merchants, Cereal 
House, 58 Mark Lane, London E.C.3 
National Association of Poultry Packers Ltd., High Holburn House, 
52-54 High Holburn, London, W.C.1 
National Chemical Products Ltd., 172/173 Tottenham Court Road, 
London, W.1 
National Egg Packers Association Ltd., Dominion House, 37/45 
Tooley Street, London S.E. 1 
National Farmers’ Union, (General Sec.), Agr’l House, 25/31 
Knightsbridge, London S.W.1 
Pfizer Limited, (Mr. R. A. Paterson,) 137/139 Sandgate Rd., 
Folkestone, Kent 
Poultry & Egg Producers Assoc. of Great Britain Ltd., The Poultry 
Centre, 19 Compton Terrace, London N.1 
FRANCE 
nee Francaise de |’Aviculture, 11 Bis, Rue Scribe, 
aris 9 
—— Nationale de l’Aviculture Francaise, 34 Rue de Lille, 
aris 
Societe Centrale d’Aviculture Francaise, 34 Rue de Lille, Paris 7 
des Aviculteurs Agrees, 78 Rue de Varenne, 
aris 


GERMANY 
Anton Héing Kraftfutterwerk niedersachen, Verden/Aller 
Bergisches Kraftfutterwerk, Hermann Schmidt KG, Weizenmuh- 
lenstr. 12, Dusseldorf-Hafen 
Bundesberatungsstelle fiir Gefliigelfutterung, Koblenzer Str. 174, 


Bonn 
Deutsche Hoffman-La Roche A. G. Grenzach (Baden) 
Deutsche Kraftfutter gesellschaft deuka, Speditionstrasse 17-23, 
Dusseldorf-Hafen 
der Futtermittelindustrie, Gr. Biackerstr. 9, Ham- 
urg 1 
Firma Robert Koch, Nordstr. 19, Hamm (Westf.) 
Henrich Gross, Bad Meregentheim 
Hertlein and Company, Welzstr. 5, Wurzburg 
Kraftfutterwerk, A. O. Petersen, Hooestr. 31-33, Hamburg 28 
Lohmann and Company, Warburgstr. 35, Hamburg 36 
Vous — hemie Gmb. H., St. Huberterstr, 38, Kempen 
rh. 
Verlag Eugen Ulmer, Gerokstr. 19, Stuttgart-0 
ISRAEL 
Abic Chemical Labs. Ltd., (Dr. J. Ben-Tovin, Mgr.-Dir.,) P.O. Box 
1015, T-A Ramat-Gan 
ITALY 


Mangimi Valle Olona, S.R.L., Via G. Giusti 47, Castellanza 


Varese) 
JAPAN 

Chugai Kogyo Co. Ltd., 85-2 chome, Hama-cho, Nihonbashi, Chuo-ku, 
Tokyo 

Fukuda Poultry Breeding Farm, Fukuda, Okayama-shi 

Goto Hatchery, Inc., 7 Nishino-cho, Gigu-shi 

Kawata Shiryo Co. Ltd., 86 Issyu-cho, Minato-ku, Nagoya 

Kawai Pharmaceutical Co. Ltd., 1171, 2-chome, Nogata-cho, 
Nakano-ku, Tokyo 

Kyodo Shiryo Co. Ltd., 271 Gontasaka, Hodogaya-ku, Yokohoma 

Enya Breeding & Hatchery Farm, Inc., Hozumi-cho, Gifu-ken 

Nippon Chemical Feed Co. Ltd., Asano-cho, Hakodate-shi, Hokaido 

Nihon Nosan Kogyo Co. Ltd., 2 Sin-urashima-cho, Kanagawa-ku, 
Yokohoma 

Nippon Formula Feed M.F.G. Co. Ltd., 640 Higashiterao-cho, 
Turumi-ku, Yokohoma 

Ohta Poultry Breeding Farm, Inc., Tateiwa, lizuka-shi, Fukuoka-ken 

Koiwai Noboku Co. Ltd., Shizuku-ishi-machi, Iwate-gun, Iwate-ken 
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National Federation Agricultural Co-op Purchasing Association, 
11 1-chome, Yuraku-cho, Chiyoda-ku, Tokyo 
Takeda Feed Supplements Co. Ltd., 5 1-chome, Kanda-kaji-cho, 
Chiyoda-ku, Tokyo 
NETHERLANDS 
Bonda’s Veevoederfabriek, P.O. Box 531, 17-23, Veerlaan, Rotter- 


dam 
Handel seme = Trouw and Co., N.V., 1 Spinozastraat, 
Amsterdam 
Hendrix’s Fabrieken, Boxmeer 
Kon. Ned. Gist-en, Spiritusfabriek, N.V. Afd. Documentatie 
Wateringseweg 7, Delft 
Merck, Sharp & Dohme Nederland N. V., P.O. Box 581, Haarlem 
Nederlandsche Pluimveeteelt Organisatie, : (Secretary, F. J. 
Heymans, 15bis, Stationsplein, Utrecht 
Nederlandse Pliumvee Federatie (N.P.F.)2 Priimelaan, Arnhem 
N. V. Chemische Fabriek, “Noor-Holland’”’, Postbus 41, Beverwijk 
N. V. Koninklijke Pharm. Fabr., v-h Broc. Sth. & Pharm., 27-39 
Looiersgracht, P.O. Box 48, Amsterdam 
N. V. Philips-Duphar, 151 Apollolaan, Amsterdam 
Pluimveehouderdersbond, N.C.B., 50 Spoorlaan, Tilburg 
NEW ZEALAND 
D. H. Brown & Son Ltd., C.P.0., Box 242, Christchurch, C. I. 
Turners & Growers (Wellington) Ltd., P.O. Box 615, Wellington, C.3. 


PORTUGAL 
Soc. De Farinha Alimentares Para Animais, S. Joao de Talha, 
Sacavem 
SWEDEN 
Svenska Agghandelsforbundet Forening u.p.a, Kungsgatan 67A., 
Stockholm 
Sveriges Fjaderfaavelsforening, Nykvarn 
SWITZERLAND 
Adroka Limited, Nauenstrasse 63, Basle 
F. Hoftmann—La Roche & Cie, A.-G., Vitaminabteilung, Postfach 
ase 
Opopharma GMBH, Kirchgasse 42, Zurich 1 
Provimi, S.A., Cossonay-Gare, Vaud 
Schweizerischer Gefliigel-zuchtverband, Zollikofen, (Bern) 
Verband Schweizerischer Eierimporteure, Gerechtigheitsgasse 55, 


Bern 

Verband. Schweizerischer Gefliigelfarmer, VSGF Geschaftsstelle, 
Morgantalstrasse 21, Zurich 38 

Verband SEG, Glattburg, Zurich 

Vereinigung Schweizerischer Futtermittelfabrikanten VSP, 
Bernstrasse 55, Wollikofen (Kt. Bern) 

Walder Waldeck AG, Waldeck, Walchmil am Zugersee 

UNITED STATES OF AMERICA 

Agricultural Co. of Pan America, R. Walter Bishop, Gen. Mgr., 
Guilford, Conn. 

American Feed Mfgrs. Assoc., W. E. Glennon, Pres., 53 W. Jackson 
Blvd., Chicago 4, III. 

American Poultry Assn., Inc., C. T. Driesen, Sec., Box 337, Great 
Falls, Mont. 

American Poultry and Hatchery Fed., D. M. Turnbull, Sec., 521 
East 63rd St., Kansas City 10, Mo. 

American Poultry Journal, H. F. ‘Eisert, Publisher, 180 N. Wabash 
Ave., Chicago 1, III. 

American Scientific Labs., Inc., Philip G. White, 4001 Sherman 
Ave., Box 1288, Madison 1, Wisc. 

Anderson Box Company, J. P. Holton, Vice Pres., 700 W. Morris 
St., Indianapolis 6, Ind. 

Animal Science Research, Merck Sharp & Dohme Research 

Rahway, NJ Ch 
ansas Broiler Hatchery, L. emell, M 251 North Gregg, 

Fayetteville, Ark. 
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Barker Poultry Equip. Company, Seth Barker, Pres., P.O. Box 336, 
Ottumwa, Iowa 

Beacon Milling Company, Spencer Kellogg & Sons, Inc., 
J. M. Snyder, Director of Research), Cayuga, N. Y. 

Blue Star Food, Inc., J. S. Kaplan, Pres., P.O. Box 420, 
Council Bluffs, Iowa 

Charles Pfizer and Co., Inc., Agriculture Sales Division, 800 Second 
Ave. at 42nd St. New York 17, N.Y. 

Cliff D. Carpenter Associates, 1207 Emerald Bay, Laguna Beach, 


alif. 

Creighton Brothers, Hobart Creighton, Pres., Route 5, Warsaw, 
nd. 

Dawe’s Laboratories Inc., C. C. Dawe, Chairman, 4800 So. 
Richmond St., Chicago 32, IIl. 

Dekalb Agric. Assoc., Inc., George Hyde, Pres., 310 N. 5th St., 
Dekalb, IIl. 

Diamond Gardner Corporation, Molded Packaging Division, 589 
E. Illinois Street, Chicago 11, Ill. 

Dr. Salsbury’s Laboratories, Charles City, Iowa 

Everybody’s Poultry Magazine Publishing Co., R. B. Alleman, 
Pres., Exchange Place, Hanover, Pa. 

F. M. Stamper Co., 1221 Locust St., St. Louis 3, Mo. 

General Mills, Inc., Larro Research Farm, Box 263, Indianola, Iowa 

Ghostley’s Poultry Farm, George F. Ghostley, Anoka, Minn. 

Gordon Johnson Co., Gordon W. Johnson, Pres., 2519 Madison, 
Kansas City, Mo. 

Hales and Hunter Co., Alex Gordeuk, Mgr., Poul. Feeds Dept., 141 
Jackson Blvd., Chicago 4, Ill. 

Henningsen Bros. Inc., V. W. Henningsen, Jr., 347 Madison Ave., 
New York 17, New York 

Honegger Farms Co., Inc., Forrest, IIl. 

Institute of American Poultry Industries, Suite 1516, 67 E. Madison 
Ave., Chicago 2, Ill. 

James Mfg. Co., C. A. Hanson, President, 104 W. Milwaukee Ave., 
Fort Atkinson, Wis. 

J. D. Jewell Inc., G. Van Giessen, Box 642, Gainesville, Ga. 

Kazmeier-Sherrill Hatchery, Inc., Bryan, Texas 

Melini Laboratories, Inc., Dr. J. A. Bivins, E. Maple Ave., 
Vineland, New Jersey 

Michigan Poultry & Hatchery Federation, 113 Anthony Hall, 
M. ,» East Lansing, Michigan 

National Turkey Federation, M. C. Small, Exec.-Sec., P.O. Box 69, 
Mount Morris, Ill. 

Nopco Chemical Company, M. Hochberg, Vice-Pres., 60 Park Place, 
Newark 1, N. J. 

— Turkey Growers Assn., P.O. Box 1529, Salt Lake City, 

ta 


North Carolina Granite Corp., John P. Frank, Pres., Lock Drawer 
151, Mount Airy, N. C. 

Northeastern Poultry Prod. Council, A. Van Wagenen, Mgr., 
10 Rutgers Place, Trenton 8, N. J. 

Oregon Egg Producers, Dunbar Carpenter, Pres., 306 S.E. Ash St., 
Portland 14, Ore. 


Sons, Inc., Otto C. Niederer, Jr., Pres., Titusvillle, 


Oyster Shell Products Co., Attn., Vernon D. Knight, P.O. Box 1225, 
Mobile, Ala. 

Penobscot Poultry Co., Inc., Norman Lupean, 24-28 Cross Street, 
Belfast, Maine 

Peter Hand Foundation, M. W. Pasvogel, Poultry Division, 1000 
W.N. North Ave., Chicago 22, Ill. 

Pilch’s Poultry Farm, Chester W. Pilch, P.O. Box 276, Thompson- 
ville, Conn. 

Poultry Science Assn., C. B. Ryan, Poultry Dept., Texas A & M, 
College Station, Texas 

Ralston Purina Company, J. D. Sykes, Vice Pres., Checkerboard 
Square, St. Louis 2, Mo. 


f 

| 


Southeastern Poultry and Egg Assn., H. E. Ford, Exec.-Sec., 235 
E. Ponce de Leon Ave., Decatur, Ga. 

Spencer-Kellog & Sons Inc., E. Modeer, Professional Feeds Division, 
1717 Armour Rd., Kansas City 16, Mo. 

A. Sturm and Sons, Manawa, Wis. 

Tennessee Egg Co., Inc., 414 West 16th St., Soe eke PO. 

The American Waterfowl Assn., J. D. Couch, 
Box 1890, Milwaukee 1, Wis. 

The Benden, Co Dr. Wm. J. Monson, Nutr. Res. Lab., R.R. 4 

gin, Ill. 

The Grange ¥~ Arlo V. Turner, Pres., P.O. Box 860, 
Modesto, Calif. 

The egy Oats Company, Dr. L. A. Wilhelm, Merchandise Mart 
Plaza, Chicago 54, Ill. 

Ultra-Life Laboratories Inc., 3500 Walnut St., East St. Louis, Ill. 

Uncle Johnny Mills, Henry L. Jones, Box 236, Houston 1, Texas 

Vineland Poultry Laboratories, P.O. Box 70, Vineland, N. J. 

Virginia State Federation, J. Paul Williams, Exec. Pres., 615 E. 
_Franklin St., Richmond 19, Va. 

Whitmoyer, Labs., Ine., C. W. Whitmoyer, Pres., Myerstown, Pa. 


NEW MEMBERS 
(Received from December 20, 1959, to March 14, 1960) 


AUSTRALIA 
R. c. rn Australian Egg Board, 263 Castlereagh Street, Sydney, 


D. Py, ce. 18 Bruce Street, Stanmore, N.S.W. 
D. Cardew, c/o Mount Gravat & District Poultry Club, Broadwater 
Road, Mount Gravat, Brisbane, Queensland 
A. E. Church, Tree Tops, Church Point, N.'S.W. 
A. M. Clifton, Box 116, Salisbury, South Australia 
William Cooper & Nephews (Aust.) Pty. Ltd., P. O. Box 12, Concord, 
N.S.W. (AFFILIATE MEMBER) 
E. T. Dover, Tree Tops Poultry Farm, Guys Hill, Beaconsfield, 
Victoria 
J. Duvall, c/o McCorquodale Stock Feeds Pty. Ltd., Valentine 
Avenue, Parramatta, N'S.W. 
J. J. R. Ennenga, Galston Road, Galston, N.S.W. 
W. D. Hardy, 10 Bayley Street, Narrabundah, A.C.T. 
N. S. Jones, Hawkesbury Agricultural College, Richmond, N.S.W. 
G. B. King, Box 101, Parramatta, N.S.W. 
Cc. W. B. Maxwell, c/o Dept. of Animal Husbandry, Sydney Uni- 
versity, Sydney, N.S.W. 
J. W. Patmore, 81-91 Vimiera Road, Eastwood, N.S.W. 
J. R. Vickery, c/o CSIRO, Division of Food Preservation, Homebush, 
N.S.W. 
J. Waddell, 91 Sheffield Street, Auburn, N.S.W. 
BELGIUM 
N. V. Dossche, Vaartoever-DIENZE 
CANADA 
H. Gasperdone, Department of Agriculture, 406 Sixth Street, New 
Westminister, B.C. 
Library, National Research Council, Sussex Street, Ottawa, Ont. 
Rutherford Library, University of Alberta, Edmonton, Alberta 
COLOMBIA 
Centro Nacional de Investigaciones, Agricolas Tibaitata, Apartado 
Nacional 34-13, Bogota 
CZECHOSLOVAKIA 
Stefan Boor, Poverenictvo Potravinarskeho priemyslu, Vajanskeno 
Nabrezie c 5. Bratislava 
Jan Gazda, Libus u Prahy ec 175 
Karel Kulda, Rtyne v Podkrkonosi c 455 
Jindrich (Ing.) Navratil, Londynska ulice 37, Praha XII 
Jaroslav Skotnica, Druzstevni Ochoz 24, Praha 14 
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Vladimir Stanek, Kojetinska ulice 2436, Prerov 
Henrich Spudil, Vychodoslovenske hydinarske zavoty, n. p. Kosice 
Sturova ul. 
— oe Zdruzenie hydinarskych podinkov, Ivanka pri 
naji 
DENMARK 
H. Hellmers, Brovst 
ENGLAND 
Miss Joan E. Ball, Brooks Cottage, Brooks Lane, Bosham, Chi- 
chester, Sussex 
James Cassidy, Minsal Ltd., Victoria Works, Wincham, Northwich, 
Cheshire 
G. H. Clement, 6B Hyde Park Mansions, London, N. W. 1 
John Cooper, The Gables, East Haddon, Northhampton 
Frederick Drew, 48 Newcastle Road, Chester-le-Street, Durham 
M. J. Head, c/o Spillers Ltd., Animal Nutrition Research Labora- 
tories, Middle Aston House, Steeple Aston. Oxford 
P. H. Holroyd, 80 Leckhampton Road, Cheltenham, Glos. 
A, H. Home, Ministry of Agriculture, Government Buildings, Cop 
Lane, Penwortham, nr. Preston, Lancs. 
Miss Catherine M. Hooper, 34 Edgar Lane, Winchester, Hampshire 
W. Jackman, Harper Adams Agricultural College, Newport, Shrop- 
shire 
D. A. Kelly, Associated Broiler Breeders Ltd., East Hanningfield, 
Essex 
R. G. Lawson, 14 Queen Ann Mews, London, W. 1 
John Lea, Minsal Ltd., Victoria Works, Wincham, Northwich, 
Cheshire 
Peter Misersky, Harper Adams Agricultural College, Newport, 
Shropshire 
Miss Marion W. Murray, Wye College, Wye, nr. Ashford, Kent 
A. H. Sykes, Department of Physiology, the University, Liverpool 
Peter Sharp, Tewitt Hall. Oakworth, Keighley, Yorks. 
Technica] Library, Birds Eye Foods Ltd., South Denes, Great Yar- 
mouth, Norfolk 
Raymond Wills, 38 High Street, Edgmond, Newport, Shropshire 
FRANCE 
Societe Hoffman La Roche, 10 rue Crillon, Paris 4 
FORMOSA 
Pingtung Sugarcane Improvement Association, Pingtung, Taiwan 
HUNGARY 
Ku-Babolnai Allami, Gazdasag Szolgagyori Barofiuzeme, Kerek- 
teleki 
Ku-Baromfiipari Allatorvosi, Ellenorzo Szolgalat, Nephadsereg u. 
30, Budapest V. 
ITALY 


Carlo Ridella, Via Meravigili 16, Milano 
LEBANON 
Raino K. Lanson, Agricultural Science, American University of 
Beirut, Beirut 
MEXICO 
Pfizer de Mexico S. A., Depto Tecnico, Agricola Veterinaria, Paseo 
de la Reforma #76—2o Piso, Mexico 6, D. F. 
NETHERLANDS 
E. J. Bats, 28 Beatrixlaan, Ede 
Merck, Sharp & Dohme Nederland N. V., P. O. Box 581, Haarlem 
(AFFILIATE MEMBER) 
NEW ZEALAND 
I. P. Bagley, Francis Road, R. D. No. 4, Wanganui 
G. A. Bardon, 117 East Tamaki Road, Papatoetoe 
K. G. Batkin, P. O. Box 24, Tuakau 
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F. T. Brock, 34 Luke Road, Otahuhu, Auckland 

H. A. Burch, P. 0. Box 849, Wellington 

A. Button, P. O. Box 26, Lincoln, Canterbury 

C. Conway, Harrowdene Poultry Farm, Westney Road, Mangere, 
Auckland 

G. S. Corrigan, Katene Road, No. 11 R. D., Hawera 

G. W. Driller, P. O. Box 140, Hastings 

N. W. Faircloth, c/o Sandy Lodge Ltd., P. O. Box 86, Foxton 

D. P. Flood, P. O. Box 356, Palmerston North 

L. Freegard, 34a Glenfield Road, Birkenhead, Auckland No. 5 

F. C. Garland, 180 Port Hills Road, Heathcote, Christchurch 

G. S. Gee, Valley Road, Takanini, Auckland 

W. S. Glasgow, Great North Road, Waganui 

M. E. Hayman, P. O. Box 359, Hawera 

K. J. Herriott, 224 North Road, Christchurch 

F. G. Holt, P. O. Box 916, Palmerston North 

s. J. James, Ormond Post Office, Gisborne 

Jones, Ormond Post Office, Gisborne 

Kerr, 390 Prestons Road, Marshlands, Christchurch 

Kempster, Beach Road, Karaka R. D., Papakura 

Lambert, 32 Mitchell Street, Wanganui 

Lane, Seadown No. 3 R. D., Timaru 

Laurenson, 22 Melton Street, Timaru 

Law, c/o Post Office, Maramarua, Pokeno 

Lee, 17 Anvers Place, Christchurch 

Mawson, 251 Harewood Road, Christchurch 

McClintock, P. O. Box 27, Riverdale, Southland 

MacKenzie, West Bush Road, Masterton 

Nissen, 26 Miro Road, Gisborne 

. Parsons, Tawhiti Road, Hawera 

i. E. Parsons, Tawhiti Road, Hawera 

. Poppelwell, 494 Wellington Road, Marton 

. Robb, No. 3 R. D., Morrinsville 

. Robinson, “Chartwell”, Pomona Road, Kumeu, R. D. 1 

Salisbury, Wallaceville Animal] Research Station, Private Bag, 
Wellington 

J. R. Siddall, Arapaepae Road, Levin 

J. G. Sinclair, Lindsay Road, Levin 

N. W. Smith, P. O. Box 493, Palmerston North 

Turners and Growers (Wellington) Ltd., P. O. Box 615, Wellington 
C 3, (AFFILIATE MEMBER) 

Miss C. van der Star, Lincoln Road, Henderson 

R. Visser, Papaiti, Upper Aramoho, Wanganui 

K. West, No. 2 R. D., Kumeu 

W. A. Williams, 182 Beach Road, North Brighton, Christchurch 

H. R. Wootten, McEntee Road, Waitakere, Auckland 


OP 


NORTHERN IRELAND 


Miss E. E. McLean, c/o Mrs. Chambers, Rath Cuan, Newry Road, 
Banbridge, Co. Down 


SCOTLAND 


Robert I. Hislop, Carradale 191, Whitletts Road, Ayr 
TaRLARS Michie, 380 Auchmill Road, Bucksburn, Aberdeen 
D 


SWITZERLA 


Leon Oppliger, Neuenegg 


U.S. A. 


Agricultural Library, University of Wisconsin, Madison 6, Wisc. 

College of Agriculture Library, University of Nebraska, 35th & 
Holdredge, Lincoln 3, Nebraska 

Ted R. Hash, Extension Poultryman, W. Va. State University, 
Morgantown, W. Va. 

Library, Colorado State University, Fort Collins, Colorado 

Library, Texas A. & M. College, College Station, Texas 
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Library, Virginia Polytechnic Institute, Blacksburg, Va. 
National Turkey Federation, (M. C. Small, Exec.-Sec.), P. O. Box 69, 
Mount Morris, Ill. (AFFILIATE MEMBER) 
Ernest Ross, Poultry Science Dept., University of Hawaii, Honolulu 
14, Hawaii 
U.S. S. R. 
Gos. nauchn., techn. Komitet Ukr. S. S. R., Kreschatik 34, Kiev 


ADDRESS CHANGES 


(Received from December 20, 1959, to March 14, 1960) 
AUSTRALIA 
P. H. Eggleton, “Nonsuch” Poultry Stud, Bailey Road, Mount 
Evelyn, Victoria 
G. G. Kaye, 14 Oratava Avenue, West Pennant Hills, N.S.W. 
R. Mackley, 22 Burwood Street, Balwyn, Victoria 
Peter Smetana, 28 Warralong Crescent, Mount Lawley, Western 
Australia 
DENMARK 
Lilian Kier, Borsholmgaard, Saunte, Nordsjaelland 
ENGLAND 
J. Cook, c/o Spillers Ltd., 40 St. Mary Ave, London, E. C. 3 
J. M. Francis, Pennllwyn, Barn Street, Haverfordwest, Pembs. 
C. D. Girdler, Great Claydons Lodge, East Hanningfield, Chelmsford, 
Essex 
Samuel Hodson, 20 Castle Grove, Holcombe Brook, Ramsbottom, via 
Bury, Lancs. 
W. B. Hunt, 73 Earls Hall Avenue, Southend on Sea, Essex 
Mrs. 8S. A. Murdock, Bagley, East Cowton, Northallerton, Yorks. 
M. C. A. Spaull, Sainte Marie, Elm Lane, Bourne End, Bucks. 
C. F. Spooner, The Stables, Great Leighs, Chelmsford, Essex 
GHANA 
rr D. Wharton, Jr., U\S.O.M. to Ghana, c/o American Embassy, Accra 
Ramarao Tademety, c/o T. Visanadham L.M.P., Penugonda-W. 
Godavari Dt., Andhra Pradesh 
MEXICO 
Eduardo C. Nieto, Apartado Postal 447, Planta Avicola Piloto S.A.G., 
Culiacan Sinaba 
NETHERLANDS 
E. H. Groot, c/o N. V. Gekro, 132 Bovendijk, Rotterdam (N) 
NEW ZEALAND 
Norman C. Smith, New Zealand Poultry Board, P. O. Box 379, 
Wellington 
SWITZERLAND 
. ' Ludwig, c/o Pfizer A G, Militarstrasse 84, Zurich 4 
U. S. A. 
M. M. Bacharach, 5125 South Kenwood Avenue, Chicago 15, III. 
G. M. Briggs, Bldg. 16, D.G.M.S., National Institutes of Health, 
Bethesda, Md. 
Victor Heiman, Corn Products Company, Waverly, N. Y. 
Jen Hwang, Duck Disease Research Laboratory, Eastport, Long 
Island, N. Y. 
Irvine H. Kidd, Carolina Milling Company, Laurens, S. C. 
John F. Kimber, Kimber Farms Inc., P. O. Box 2008, Fremont, Calif, 
WwW. F. Lamoreux, Kimber Farms Inc., P. O. Box 2008, Fremont, 
Calif. 
Edward Markscheid, 1711 Mowhawk Lane, Scotch Plaines, N. J. 
James F. Richards, Poultry Dept., University of Minnesota, St. 
Paul 1, Minn. 
W. D. Termohlen, Blue Grass Drive, Hendersonville, Tenn. 
H. Yacowitz, Nopco Chemical Company, Newark, N. J. 


BOOK NOW 
COOKS 


12th WORLD POULTRY 


SCIENCE CONGRESS 
to be held in 
SYDNEY, AUSTRALIA 
E from August 13-16, 1962 = 
Whine 


AS OFFICIAL TRAVEL AGENTS FOR THE CONGRESS, and with an 
office ‘right on the spot” in Sydney, COOKS are geared to handle 
all your travel and accommodation requirements from the day you 
leave until the day you return. 


WORLD STANDARD ACCOMMODATION 


In Sydney you'll have no accommodation problems when you book 
with COOKS. The finest accommodation in hotels operating to 
world standard of comfort and service has already been reserved 
for Congress visitors. 

YOU ARE ADVISED TO BOOK NOW at your nearest COOKS office 
—there are over 400 throughout the world! And there is NO 
CHARGE for the many invaluable services which COOKS provide 
to ensure a successful and enjoyable visit to the Congress. 

Get the facts, too, about ‘Travel in Australia’’—a tourist wonderland 
which you owe to yourself to see during your Australian visit. 


WORLD 
TRAVEL SERVICE 


AUSTRALIA: NEW ZEALAND: 


SYDNEY: 350 George Street. MELBOURNE: AUCKLAND: 9 Commerce Street. 
159-161 Collins Street. ADELAIDE: 66-68 WELLINGTON: 143 Featherstone Street. 
King William Street. PERTH: 30 Forrest CHRISTCHURCH: 659 Colombo Street. 
Place. BRISBANE: 278 Edward Street. 


OR ANY COOKS OFFICE THROUGHOUT THE WORLD 
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to 12th World's Poultry Congress 


SYDNEY 


ad 


Visitors to the 12th World’s Poultry Congress will have a choice 
of regular Qantas services to Australia from the United King- 
dom, Europe, America, Asia, the Far East and South Africa. 
From Sydney they can fly by Qantas 707 Jet on around the 
world via Fiji, Honolulu, San Francisco, New York, London, 
Rome and Singapore, or vice versa, enjoying the luxurious 
Qantas World-famous service all along the route. 

It costs no more to fly by Qantas 707 Jet, and Tourist Class 
accommodation is available at a saving of over 20%. 

Your Qantas travel agent will give you full details of departure 
times and stop overs on Qantas Round-World routes. 


Qantas Empire Airways Limited (inc. in Qid.) in association with B.O.A.C., TEAL and a . 
90.85.1 
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“THE CHICKEN COMES FIRST” 


Safe, certain 
BROODING with 
the world’s 


finest equipment 


Whether you want the commercial capacity 
Electric Battery Brooders in the original 
“Multiplo” famous Add-A-Deck design or 
Smaller Electric or Kerosene Hover Brooders 
right down to the Hobby size (50 chicks), 
“Multiplo” has the proven, farm-tested 
article that will serve you faithfully, 
successfully, trouble-free. The BEST design 
and construction guarantee satisfaction. 
Let “Multiplo” experts demonstrate to you, 
point by point, why it will pay you to invest 
in “Multiplo” Poultry Equipment. 


*MULTIPLO” . . . ADD-A-DECK DESIGN 


@ Up to four or five decks on one stand. 

@ Slide-in warmth centres for easy 
cleaning. 

@ Automatic heat control for each deck 
and special insulation give remarkably 
low operation cost. 

@ “Multiplo” Feeding Doors prevent food 
wastage, yet allow chicks uninterrupted 
full view of feed. 

@ Feeding Doors reversible to allow for 
chick growth, and troughs and doors 
interchangeable. 

@ Only one power point needed for each 

four or five tier unit. 

All-metal construction. 


“MULTIPLO”’ HOT 


. 
Suitable for 


FREE LITERATURE MULTIPLO 
weno Send for our FREE general a 


stantaneous opera- catalogue dealing with all 
@ 1,200-1,500  day- worthwhile poultry 
olds per hour. equipment, the incubator 

(NCUBATOR & BROODER PTY. LTD. 

oe Quay Street, Sydney, Australia. Phone: MA 2025—BA 2290. Cables: Multiplo—Sydney 


Sate and efficient. catalogue and price lists. 
@ Easy to use. 
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basic product developments 
from Whitmoyer research on 


PROTOZOAN DISEASES 


@ WHITSYN—the first synergistic coccidiostat to be 
patented, WHITSYN provides maximum therapeutic 
effectiveness without the need for a high drug con- 
centration and its attendant hazard of harmful side 
reactions. WHITSYN achieves its unique chemothera- 
peutic response through a multiple bio-chemical 
blocking which potentiates the coccidiostatic activity 
of the drugs in WHITSYN*. 


@ CARB-O-SEP—the superiority of CARB-O-SEP in ef- 
fectively preventing blackhead in turkeys has been 
well proven in experimental use at the college ex- 
periment station level—in tests by feed manvu- 
facturers—and in regular farm use. Maximum weight 
gains and top feed efficiency are other important 
advantages shown by CARB-O-SEP fed birds. 


@ HISTOCARB—the increasing incidence of blackhead 
in chicken flocks prompted the development of a 
product specifically designed to treat this condition. 
HISTOCARB overcomes outbreaks of blackhead in 
chicken flocks without upsetting present or future 
egg production—or introducing other unfavorable 

side or after-effects. 


*Confirming reports by independent workers on the 
synergism that exists in WHITSYN-type drug combinations 
have been published in several journals. Data will be 
supplied upon request. 


For literature, write Dept. AD-2 


“Our 30th year of serving 
the Animal, Poultry and 
Feed Industries” 


Manufacturing 
Chemists 


MYERSTOWN, PENNA., U.S.A. 


In Canada: WHITMOYER LABORATORIES, LTD. 
Port Credit (Toronto Twp.), Ontario 
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Meet North America’s “extra-profit” Leghorn Layer 
SHAVER ‘STARCROSS 288 


Internationally famous Shaver Star- 
cross 288 has again made a name for 
herself in all of the 1959 Random 
Sample Tests entered. In each test, 
and under widely differing environ- 
mental conditions, Shaver Starcross 288 
earned a higher rate of profit per bird 


than the average of all other well- 
known franchise layers. Scientific 
breeding at the Shaver Research and 
Testing Stations has produced a layer 
you can rely on to perform, at a signifi- 
cant rate above average, under your 
own environmental conditions. 


Earned more in each Random Sample Test! 


California (U.S.A.) 
Central Canada (CANADA) 
Alberta (CANADA) 


Net income average all other 
international franchise layers 


*Entries coded at this test; figure represents all entrants 


*Starcross 288 
+ 6% 
+ 7% 
+ 8% 
+16% 
+29% 
+35.2% 


SHAVER 


You are invited to write for illustrated catalogue 


SHAVER POULTRY BREEDING FARMS LTD. 


BOX 400, GALT, CANADA 
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4 Western New York (U.S.A.) $2.699 $2.559 
Missouri (U.S.A.) $2.788 $2.597 = 
British Columbia (CANADA) $2.400 $2.224 t 
$4.17 $3.58 
$2.422 $1.877 
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Lasting Immunity to Coccidiosis 


Now your chicks can DRINK positive 
protection against coccidiosis. 


CocciVAc in their drinking water pro- 
-vides them with a measured exposure to 
infection . . . and controlled infection 
provides the IDEAL way to develop 
immunity. 


VACCINATE with CocciVac 3-4 days 
after chicks are housed and you provide 
them with early and lasting immunity to 
coccidiosis. Early immunity is important 
for layers because it protects them during 
later growing periods and the laying 
cycle. Early immunity is also desirable 


Op 


Dorn and Mitchell Vaccines Are Also Sold By 
STERWIN CHEMICALS INC., 1450 B’way, N. Y. 18, N. Y. 


for broilers in helping achieve weight 
gains and better feed conversion. 

When vaccinating with CocciVAc, the 
use of a recommended coccidiostat in 
the feed for a limited time completes the 
immunization program. 


CocciVac provides immunity against 
the commercially important species of 
coccidia at savings up to $7.50 per 1000 
birds over use of a coccidiostat alone. 


DORN and MITCHELL LABORATORIES, INC. 
1450 Broadway, New York 18, N. Y. 


Please send me complete information on COCCIVAC. 


company [_] OR INSTITUTION (Check One) 


“GRIT 
FOR 
POULTRY” 


(Bibliography and Abstract) 


Add this NEW bibliography 
to your other reference books 


This free bibliography and abstract lists research 


reports on grit for poultry published up to 1960. 
More than 80-pages long, this comprehensive 
bibliography was compiled by Dr. H. D. 
Branion, Head, Department of Nutrition, 
Ontario Agricultural College, Guelph, Canada. 
It was cross-indexed for quick reference by 
Dr. G. F. Heuser, Professor Emeritus, Cornell 
University, Ithaca, New York. 


The bibliography lists the author, experiment 
station, year published, and where published, 
and also provides an abstract of each paper. 
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Add “Grit for Poultry” to your personal library at 
no charge by writing to: 


GRANITE GRIT INSTITUTE OF AMERICA, INC. 


Room 1718, 630 Fifth Avenue, New York 20, N. Y. 
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VANTRESS 
INTERNATIONAL 


ANNOUNCES 
THE OPENING OF AN OFFICE IN 
ROME, ITALY 


e Send all orders for Vantress 
Dominant White Males for de- 
livery in the Eastern Hemisphere 
to our Rome office for entering and 
processing. This will expedite our 


service to you and assist us in meet- 
ing your schedules. Shipments are 
made from the distribution point 
that will assure fast delivery of 
your cockerels in top condition. 


VANTRESS 
INTERNATIONAL 


Via Cassia Antica 15 
ROME, ITALY 


Vantress Dominant White Male Line 
Sires the World’s Leading Meat Chicks 
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4 the No. 1 
 coccidiostat? 


Unistat prevents loss from coccidiosis, while 
permitting birds to develop immunity. 

It stimulates growth, improves feed efficiency, 
and enhances pigmentation. 

It seems to work best under practical conditions 
encountered in the field. 


These are important benefits in themselves. 
However, they are a means to an end, not 
the end itself. Profit is the major test, so far 
as the grower is concerned. A feed additive 
must bring about a higher net profit or it 
will not be used more than necessary. Rec- 
ords show that Unistat birds are raised for 
less, and often sold at higher prices. Such 
grower experiences are the real reasons why 
Unistat is the No. | coccidiostat. This comes 
as no surprise, for Unistat is one of many 
poultry health products from Dr. Salsbury’s 
Laboratories, where the practical side of 
research is of primary concern. 


Please write for a copy of our new 
brochure describing and illustrating avian 
coccidiosis. It contains an “Atlas of 
Coccidiosis”’ with ten views, in natural 
color, of the gross pathology of 

E. acervulina, E. necatrix, and E. tenella, 
This booklet and other Unistat 


| 
F ‘i literature are yours for the asking. 
a Dr. SALSBURY’S LABORATORIES 
g WORLDWIDE SERVICE TO THE POULTRY INDUSTRY 
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Winner of National Egg Laying Tests . . . Random Sample 
Tests .. . Winner of all THREE 1959 Belgium Random 
Sample Tests. 


Throughout the years . . . poultrymen the world over have found 
they can depend upon the Honegger Layer for consistent high 
profits because Honegger Layers are bred, raised and tested for 
maximum returns. 


Maximum returns mean: 
® High Livability @ Excellent Feed Efficiency 
@ More Top Quality Eggs @ High Egg Production 


FOR MORE INCOME ... MAKE YOUR NEXT FLOCK THE 
INTERNATIONALLY FAMOUS HONEGGER’ LAYER. 


Consistently good year after year 


HONEGGERS’ 


BREEDER HATCHERY 
FORREST-ILLINOIS 


Honegger Layers 


When Visiting England .. . 
A WARM WELCOME AWAITS YOU HERE AT 


SPINKS of EASINGWOLD 


(Near to the Ancient City of York) 


The Name of Spinks is one of the oldest in the British 
Poultry Industry. Our poultry are always under Ministry of 
Agriculture test. 

We can export to any country our well known strains of 
“Golden Girl” Rhode Island Reds, “Winaway” White Leghorns 
and Black Leghorns, Light Sussex, Barred Rocks, and White 
Wyandottes. 


SPECIALTY—High Class British Pedigree Egg Laying Poultry 


Our Farms are Breeders’ Grade ‘A’ Accredited under the 
Ministry of Agriculture Poultry Stock Improvement Plan 


@ Enquires Welcomed and Literature Sent @ 


PROSPECT FARM, EASINGWOLD, Managing Director: 
YORK, ENGLAND ALBERT E. SPINK 


Parent Stock 
Hatching Eggs and 
Baby Chicks For 
Breeding Purposes 

From Leading U. S. Breeders 


For the best available parent-stock baby chicks and 
hatching eggs from any breed or breeding farm in the 
United States, write directly to us for information and 
prices. We are specialists in this type of business and 
represent most breeders of the United States. 


AGRICULTURAL COMPANY OF PAN AMERICA 


GUILFORD, CONN., U.S.A. 
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TWELFTH 
WORLD'S POULTRY 
CONGRESS 


GOLDEN JUBILEE 
1912 — 1962 


SYDNEY 
AUSTRALIA 
AUGUST 10-18 
1962 
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